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DBSxaM or TBa work. 

What I propose in this work is, to explain to the seaman, in snch 
language that every man who can work a day's-work can under- 
stand it, the Theory and the Practical Use of the Xiaw of Stomui 
for all parts of the world ; for this science has now become so essential 
a part of nautical knowledge that every seaman who conscientiously 
desires to fulfil his duties, from the Admiral of a great fleet down to 
the humble Master of a West India or Mediterranean trader, must 
wish to know at all events what this new science is : of which he 
hears it said, that it teaches how to avoid Storms — teaches how best 
to manage in Storms when they cannot be avoided — and teaches how 
to profit by Storms ! A man who thoroughly understands all this, 
must have as great professional advantages over one who does not, as 
our fleets and ships of the present day, when scurvy is almost un- 
known, have, in that respect, over those of the days of Ansoiif when 
whole crews were swept off by it. 

To enable the plainest ship master, then, clearly to comprehend this 
sd^M^ in all its bearings and uses, and as far as our present know- 



ledge extends, is my first object ; and on this account I have endea- 
voured to make the work as clear and as brief as possible ; though as 
still intended for all classes of mariners, the scientific as well as the 
unlearned, and intended also while it explains, to suggest ; to ask for ; 
and to urge further enquiry, I have not passed over the more scientific 
part, while striving to give to the mariner of all classes a cheap book 
of the results of all the researches up to the present time ; together 
with the principles of the science so clearly indicated, that he might 
be fully satisfied as to them, and, if he pleased, look farther to inves- 
tigate their origin and effects, and furnish those who are prose- 
cuting the research with further materials. 

Every one who has mixed much with sailors, and every educated 
man who reflects on his early life amongst them, must have re- 
marked, from the Naval officer to the coasting skipper, not only 
the many instances in which misdirected, imperfect, or limited educa- 
tion in youth has dulled the faculties for improvement; and thus 
all times and opportunities in afler life have been neglected ; but with 
too many also, alas ! even where in youth or manhood inclined to 
any self-improvement, the truth of Falconer*s beautiful lines, which 
though written of classical literature are not less true of scientific 
pursuits and of the professional improvement dependent on them — 

" for blasted in the barren shade 

Here, aU too soon, the buds of science fade ! 
Sad Ocean's genius in untimely hour 
Withers the bloom of every springing flower : 
Here fancy droops, while sullen clouds and storm 
The generous climate of the soul deform," 

And this I trust will be my apology, if any be needed, for prefer- 
ring the familiar terms of common sailor-language where I could use 
them as I think with better effect, to more scientific forms of expression. 
I have thought, in a word, that the work might lose much of (I trust, 



m 



I may say its national) utility, if written only for the state-rooms of 

science; and thus I have preferred to seat it at her cabin-table 

daiming only in this respect, from those who might wish it otherwise^ 
a moment's reflection on how large a dass of our brother-sailors 
there are, and always must be, who though worthy and most 
valuable men, have wanted the inestimable advantages of a good 
education ; and might be repelled from the study by the sight of 
''hard words" and the sound of scientific phrases, however familiar 
such may be to our ears. 

In the style of printing, and by the frequent use of italics, as weQ 
as by a copious Index and detailed Table of Contents, I have endea- 
voured, as far as possible, to assist the reader to a quick and dear 
comprehension of what is said ; for I know that many forget that " a 
hurricane at sea is like a battle in a campaign ; an important, but 
unfrequent occurrence, for which it is wise to be well prepared ;"* 
and, rarely looking at works like the present till they want assistance 
from them, are thus very liable to mistakes in a moment of anxiety. 
If such, however, will but give it one fiiir perusal at leisure, they may 
perhaps, recollecting with quaint old Thomas Fuller, that ** the 
winds are not only wild in a storm, but even stark mad in a hurri- 
cane,"t find that a little study in fine weather may save a world of 
labour and mischief in bad. 

I should perhaps apologise for the apparent egotism of quoting so 
often my own Storm Memoirs, but in truth they form, as will be seen 
by the list of them in the next page and the note of works on the 



* Foreign Quarterly Beview for April 1839 : supposed to be written by 
Captain Basil Ball. 

t FuUer'a •* Boly State." ** The Good Sea Captain^ 
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science at p. 282, a considerable portion, as to bulk at least, of the 
evidence, new and corroborative, upon which our science rests ; 
and often furnish details and exact data which I could not elsewhere 
obtain. 

Writing in Calcutta, I have been unable to consult many books of 
voyages, and especially the works of the older and foreign navigators 
that I could have desired to examine or refer to, and my labours are 
continued under difficulties and even against positive discourage- 
ments which would be hardly credible if told; but the reader will 
nevertheless, I trust, find that he has a tolerably complete work for 
all really useftd purposes, and that he has in many respects much 

more than was ori^nally announced in the Prospectus. 

H. R 



Calcutta, Ui January, 1848. 
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\0,— Eighth Memoir. ** Madras and Arabian Sea Hurricanes, 22nd 
October to 1st November 1842." J. A. S. VoL XIL 61 

11,— Mnt/i Memoir. *' Pooree, Cuttack and Gya Storms, of October 
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\i,—Eleventh Memoir. ** Storms in the Bay of Bengal and Southern 
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15. — Twelfth Memoir. ** The Briton and Runnymede*8 Hurricane in 
the Andaman Sea." J. A. S. VoL XIV. 23 

16 — Thirteenth Memoir. " The Charles Heddle's Storm off the Mau- 
ritius." J. A. S. VoL XIV. 33 
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Brief history of the Science of the Law of Storms. 
— 2. Explanation of these words and of a few other 
TERMS. — 3. Various theories noticed as to the motions, 

AND briefly as TO THE CAUSES, OF StORMS. 

1. It is perhaps more than a century ago since the first ac- 
counts were published of ships which had scudded in a hurricane 
for a day or more and yet found themselves " nearly in the same 
place as when the gale began," and the oldest seaman has heard 
instances of this strange and then inexplicable circumstance, as well 
as of ships, which in lying to had the wind either veering all round 
the compass, or shifting suddenly,^ with or without a calm interval, to 
an opposite point of the compass, and blowing harder than before, or 
of ships which, though but a short distance from each other, had 
furious hurricanes, dismasting and bringing them near to founder- 
ing from opposite points of the compass, and yet veering differently 
with both ; but no author before the commencement of the last cen- 
tury appears to have thought of accounting for this, and most per- 
haps believed that it never could be accounted for. 

2. The earliest published account' we have of these Storms being 
distinctly considered as whirlwinds is by a Captain Ziangrfordf in 
the "Philosophical Transactions*' for 1698, in a paper on the West 
Indian hurricanes, which he calls "whirlwinds." He describes the 
veering of the wind, advises putting to sea with the Northerly winds 
to get sea-room, and come back with the S. Easterly ones " when 
his fury is over,", describes their progression ! and gives some 
Hmits for them. He has of course also a theory to account for their 
origin. 

There are indeed frequent passages to be met with in the older 
navigators and travellers which directly or indirectly speak of the 
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violent storms of the tropics as " whirlwinds." It is remarkahle 
that Don Juan de Ulloa (in 1 743) fully describes rotary storms and 
shifts of wind on the Pacific Coast of South America, as will be seen 
in an extract subsequently given, but does not seem (in the English 
translation, which may be an abridgment) to have heard of, or to 
consider them as whirlwinds. 

3. In a work pubhshed in 1801,'*' Colonel Capper speakmg 
of the Madras and Coromandel Coast hurricanes^ says, — ^p. 61. 

** All these circumstances properly considered clearly manifest the natare 
of these winds, or rather positively prove them to be whirlwinds whose dia- 
meter cannot be more than 120 miles, and the vortex seems generally near 
Madras or Pulicat" 

And again, after describing some on the Malabar Coast and in the 
Southern Indian Ocean, he says — ^p. 64, 

" Thus then it appears that these tempests or hurricanes are tornadoes or 
local whirlwinds, and are felt with at least equal violence on the sea-coast and 
at some little distance out at sea." 

4. In Rorsburgrb'B Directory, first published in the early part 
of the present century, he alludes .to storms, particularly those of the 
China Sea, as being rotatory, i. e. great whirlwinds. 

5. A French author, Rommey in a work of much research, f pub- 
lished in 1806, describes the Tyfoon of the China Sea about the Gulf 
of Tonkin as a '' tourbillon" (whirlwind) ; and again speaking of the 
gales of the Mosambique Channel, he distinctly says, that during 
the N . E. monsoon the heaviest tempests are felt there, and that 
" then the tcinds change to whirlwinds (tourbillons) with a high sea, 
cloudy sky and heavy rain. Vol. II. pp. 106, 132." The same 
author describes those of the Gulf of Mexico, p. 45, as hurricanes 
and whirlwinds. He also describes very fully the veering of the 
winds in the hurricanes of the Bay of Bengal, pp. 148 to 150, but 
does not, when speaking of these last, call them distinctly whirlwinds. 

6. Hence we see that, up to the first ten years of the present 
century, all that appears known and published of tropical storms and 
hurricanes was, that they were often great whirlwinds. Franklin 

* Observations on Winds and Monsoons. 

t Tableaux des Vents des Maries et des Courant. 
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had indeed shewn in 1 760 that the NE. storms of the American Coast 
came from the SW., but he did not prosecute the inquiry farther. 

7. Fortunately for science, however, Mr. William Redfield, of 
New York, had his attention drawn to the subject in the course of 
his professional pursuits as a Naval Architect, and in 1831 published 
in the '' American Journal of Science*' a valuable paper, the first 
of a numerous series which have since followed, in which he de- 
monstrated not only that the storms of the American Coast were 
whirlwinds, but moreover that they were progremve whirlwinds 
moving forwards on curved tracks at a considerable rate, and were 
traceable from the West Indies and along the Coast of the United 
States till they curved off to the Eastward between the Bermudas 
and the Banks of Newfoundland. He also gave many excellent 
practical rules for the management of ships, so as to avoid, or at 
least to diminish, the chances of damages from rotatory storms, 
and valuable remarks on the Barometer as a guide. 

8. In an able article on the Law of Storms in the " North Ame- 
rican Review," for April 1844, is the following, which is not only part 
of the history of our Science, but moreover a well merited tribute to 
the labours of the gentlemen named in it — ^aud I do not mean here to 
speak with less respect of those whose views have, I think, been 
proved erroneous. No one can have undertaken independent researches 
in any branch of the physical sciences without soon feeling that man- 
kind owe much more than is usually supposed to those who have 
missed their road ; they are the soldiers who have fallen, the success- 
ful are the victors who survive to reap the honours of the combat. 

" About the time that the American philosopher Redfield was employed 
in his earlier labors of observing and collecting the observations of others, a 
similar inquiry was in progress in Germany. On Christmas eve, 1821, after a 
long continuance of stormy weather, the barometer sank so low in Europe, 
that the attention of meteorologists was strongly drawn to the circumstance. 
M. Brandef having obtained the registers kept at this time in various places, 
came to the conclusion, that, during this storm, the winds blew from all points 
of the compass towards a central space, where the barometer was, for the mo- 
ment, at its lowest stand. This conclusion was disputed by Professor Dovei of 
Berlin, who subjected the observations in the possession of Brandef as well 
as others, to a new examination, and made it appear, that an explanation of 
all the phenomena was afforded by the assumption of one or more great rotary 
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currents, or whirlwinds, advancing from the' Southwest to the Northeast.*** 
Before this discussion was known in the United States, Mr. Redfieldf by 
an independent course of investigation, had arrived at the result we have 
already announced, and his opinion is fortified by facts and cases so numerous 
and well authenticated, as fully to justify the distinction which Sir DaTid 
BreWBter has accorded to him in the following language * The theory of 
rotary storms was first suggested by Colonel CappeFf but we must claim for 
Mr. &edfield the greater honor of having fully investigated the subject, 
and apparently established the theory upon an impregnable basis.' "f 

9. Mr. &edfield was followed in 1838 by Lieut.-Col. &eid of 
the Royal Engineers, who published the yaluable and well known 
work usually called " &eid on the Law of Storms," in which he 
not only fiilly confirmed Mr. &edfield'a views, but added most 
extensively to the proofs of them, by investigations of the West 
Indian Hurricanes, and those of the Southern Indian Ocean, and 
moreover by proving farther what &edfleld had already announced 
theoretically, that in the Southern Hemisphere the Storms revolve 
in a contrary direction to those in the Northern one. 

The great step of hringing the science to full practical use was 
also made hy Colonel &etdf who showed that safe rules for scudding 
or lying to in a hurricane might he deduced from the theory, and 
that, farther, when obliged to he to, ships should, to avoid being 
taken aback by the veering of the wind heading them off, chose a par- 
ticular tack to lie to on, according to the side of the path of the 
Storm on which they were ; and lastly that ships might often, by 
means of this knowledge, profit by storms by sailing round instead 
of through them ; and the theory like so many other sciences then 
became from a speculative view, or theory of which the uses had been 
only remotely and dimly foreseen and hoped for, a practical Law, — 
The Law of Storms ; of the first use to the mariner, and of the 
highest importance to every naval and commercial nation. 

1 1 . Thus far may be called the history of the Law of Storms J 
from its early suppositions and proofs to its establishment. I 

* London and Edinburgh Journal of Science, Nos. 67, 68. 

•f Philosophical Magazine, vol, XVIIL 3rd series, p. 515. 

X I have not alluded to Mr. ZSspy's theory, as not being ours, and as I 
think being wholly contradicted by facts. It consists of two parts, the causes 
of hurricanes, and their effects. To this theory I shall allude subsequently. 
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may add, that Dr. A. Thorn, of H. M. 86th Regt., has published 
also, in 1845, a valuable work on the science generally, and more par- 
ticularly relating' to the Storms of the Mauritius and Southern Indian 
Ocean. A list of my own publications on the subject from 1839 to 
the present day, relating to the China, Arabian and Andaman Seas, 
Bay of Bengal and Southern Indian Ocean, amounting, if collected, to 
a volume of 650 pp. with 30 plates and diagrams, will be seen at the 
commencement of the present chapter. Amongst our results here are : 
The ascertaining of the average tracks of storms in various seas : The 
division of storms : The frequent occurrence of double storms : The 
incurving of winds in a hurricane, and the proofs of the storm wave 
and storm currents, with minor matters, to all of which I shall 
subsequently refer. It is worth noting, however, before concluding 
this section, how it seems here and there to have been impressed 
on the minds of many observant seamen long ago that great storms 
and hurricanes were great whirlwinds. Mr. Xledfleld quotes a letter 
of Capt. Waterman of the " Illinois," in his memoir of 1831, p. 24, 
which concludes thus — " I have only to add that from an experience 
of 20 or 30 years, during which time I have been constantly naviga- 
ting the Atlantic, my mind is fully made up that heavy winds or 
hurricanes run in the form of whirlwinds." 

12. ZSxplanation of the words Xiaw of Storms, and of 
some other terms- In the foregoing pages I have spoken of the 
Law of Storms as a Theory from which when confirmed as a Law, 
Col. &eid has deduced the rules which render it of practical utility.* 

♦ Theory and Law, The seaman may best understand these two words 
by his quadrant As long as people who paid attention to these things «u;7/M»e(/ 
that light when reflected from a mirror was always so at a certain angle 
depending somehow on the direction in which the original light fell upon it> 
this was a theory. When it was proved by experiment that the angle of 
reflection was equal to the angle of incidence this became the Imw of reflec- 
tion, and when Hadley applied it to obtain correct altitudes, and to double 
the angle by the two reflections of the quadrant, he used it for a nautical 
object of the first importance and of daily practical utility. These are the 
three great steps of human knowledge and progress. The theory, or supposition 
that a thing always occurs according to certain rules, the proof or Law that 
it does and will always so occur, and the application of that Law to the 
business of common life. 
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The words Xiaw of Storxnsi then, signify first, that it has now 
been proved by the examination and careful analysis of perhaps more 
than a thousand logs and of some hundreds of storms by the authors 
already referred to, and by many other observers in periodical publi- 
cations and some whose results have not yet been published, that the 
wind in hurricanes, and frequently in severe storms in the higher 
latitudes on both sides of the Equator, has two motions. It turns 
or blows round a focus or centre in a more or less circular form* and 
at the same time has a straight or curved motion forward, so that, 
like a great whirlwind, it is both turning round and as it were rolling 
forward at the same time. 

13. Next it is proved that it turns, when it occurs on the North 
side of the Equator, from the east, or the right hand, by the north, 
towards the west, or contrary to the hands of a watch, or (^) ; and in 
the Southern hemisphere that its motion is the other way, or with 
the hands of a watch Q ; being thus, as expressed by Professor 
Dove of Berlin, S. E. N. W. for the Northern hemisphere, and 
N. E. S. W. for the Southern hemisphere, if we begin always at 
the right hand, or east side of the circles. 

14. These two principal Laws constitute the rule or Xiaw of 
Storms. And it has, as before said, been abundantly demonstra- 
ted to hold good for several parts of the world, but in others though 
our evidence is very deficient, and sometimes indeed we have none at 
all, we must assume it only to be true ; but we do so on very strong 
grounds ; those of the great analogy usually existing in the laws of 
nature, and the fact that every new investigation affords us new proofs 
of the truth of our law in both hemispheres. 

15. In its appHcation also to Nautical uses the new Science 
is called the iaw of Storms, and here it means that it offers 
a kind of knowledge, which in most cases, will afford the Seaman 
— FIRST, the best chance of avoiding the most violent and danger- 
ous part of a hurricane, which is always near the centre of it ; next, 
the safest way of managing his vessel, if he is involved in one; 
and THIRDLY, the means of profiting by a storm ! by sailing on a 

* Look at the Storm Cardg in the pockets of the book. 
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circular course round it, instead of upon a straight one through it, 
supposing always in this last case that he has sea-room. 

16. Storm. — ^This term "storm" is not used so much with 
relation to the force of the wind in a storm, as to its motion. 

A storm or tempest, may mean either a gale or a hurricane ; hut 
it always means in our science a storm of wind ; and not, as frequently 
used hy landsmen, one of thunder and lightning only. 

A GALE means a storm of wind, the direction of which is toler- 
ably steady for a long time ; sometimes not only for days, but for 
weeks, as our common monsoon gales and the winter gales of the 
Channel and Bay of Biscay. 

A HURRICANE mcans a turning storm of wind blowing with great 
violence, and often shifting more or less suddenly, so as to blow half 
or entirely round the compass in a few hours. The words storm and 
hurricane are both used in this book to indicate a turning gale; hur- 
ricane when it is of excessive violence.* 

There are in tropical latitudes and as far as 50® or 55® N. and S. 
of the equator two kinds of tempests or storms. The monsoon or 
trade wind gales, in which the barometer remains high and the wind 
steady, and the hurricanes, or tyfoons, often blowing with irresisti- 
ble fury, and almost invariably accompanied by a falUng barometer. 

♦ After all, these words Storm, Gale, Hurricane, Tempest, &c. are very 
liable to be used indiscriminately and confounded, and thus produce some per- 
plexity, and even mislead the plain seaman. Our new science having demon- 
strated a circular or vortex-like (vorticular,) motion, requires a new word to 
distinguish winds of all kinds, having greatly curved courses, from those which 
like the trades and monsoons we may assume to be blowing in straight or nearly 
straight lines. Copying from Mr. Redfield's first memoir ** On facts in Meteoro- 
logy" most of the following names, I have classed them, not as he has done 
according to their strength, but according to the nature of their motion 
noting with an f?) those of which we are as yet doubtful 

CLASS I. 

Bight lined (straight) winds. 
Trade winds. Etesian winds. (?) 

Monsoons. Harmattan. (?) 

Some gales of high latitudes. (?) Land and Sea breezes. 

White squalls, (Coast of Africa.) North-Westers (of Bengal.) 
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Perhaps they occur even farther from the Equator, but we hare no 
good evidence beyond the storms of the Channel, and some off the 
Cape of Good Hope. 

* Tornado sometimes (?) Sumatras (of the Straits of Malacca.) 

Flaws and Gusts. North Westers of India. 

Some common squalls. Helm wind (Cumbjjerland and moun- 
Bain-winds (from a fall of rain near tainous Countries.) 

the spot, as at cascades, &c.) Pampero of La Plata. 
Scirocco, (?) 

CLASS IL 

Circular (or highly curved) winds. 

Hurricane Stormst Some gales of AMcan Tornado, (sometimes ?) 

high latitudes (?) Waterspouts. 

Whirlwinds— of wind, rain, dust, &c. Bursting of Spouts water spouts, &c. 

— called in Spanish, French, Por- SamieL 

tuguese, &c. Turbo, Turbonado, Simoom. 

TourbiUion, Tourmente. 

I am not altogether averse to new names, but I well know how sailors, 
and indeed many landsmen ; dislike them; I suggest, however, that we might 
perhaps for all this last class, of circular or highly curved winds, adopt the 
term " Cyclone" from the Greek KukXc^ (which signifies amongst other 
things the coil of a snake) -as neither affirming the circle to be a true one, though 
the circuit may be complete, yet expressing sufficiently the tendency to circular 
motion in these meteors. We should by the use of it be able to speak without 
confounding names which may express either straight or circular winds— such as 
** gale, storm, hurricane," &c. — ^with those which are more frequently used (as 
hurricane) to designate merely their strength. This is what leads to confusion, 
for we say of, and we the authors ourselves write about, ships and places in the 
same "storm" having " the »torm" commencing — "the gale increasing" — "the 
A«rrtcanepassing over"— and the like; merely because the ships or localities of 
which we speak had the wind of different degrees of strength, though the whole 
were experiencing parts of the same circular storm. Cycloidal is a known word, 
but it expresses relation to a defined geometrical curve and one not approach- 
ing our usual views, which are those of something nearly, though not perfectly, 
circular. Now if we used a single word and said The " Cyclone^* commenced, 
increased, passed over, &c. we shall get rid of all this ambiguity, and use the 
same word to express the same thing in all cases ; and this without any relation 

« Mr. Redfleld diitinctly proves one tornado, the New firuniwick one, to have had a whirling 
motion, and Colonel Reid adduces a log of H. M. S. Tartar off the Coast of Africa, proving that 
the tornados are, lometlinei at least, rotatory. 
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17. The Storm Wave is a mass of water of greater or less 
diameter according to the storm, raised above the usual level of the 
ocean by the diminished atmospheric pressure, and perhaps other 
causes^ and driven bodily along with the storm or before it, and 
when it reaches bays or river mouths, or other confined situations, 
causing by its further rise when contracting, dreadful inundations ; 
but upon open coasts rarely so, or not in so great a degree, as it can 
there spread out quickly and find its level.* The Storm Currents 
may be briefly described as circular streams on the circumferences of 
rotatory storms (Cyclones) and of these also we have evidence enough 
for the mariner at all times to admit, and be on his guard against 
the possibility of, or even the great probability of, them. 

We have thus in every circular storm (Cyclone) two sets of forces 
(currents) independent of that of the wind, acting upon a ship ; the 
one carrying her bodily onward on its track and the other drifting 
her round the periphery of that part of the storm circle (Cyclone), 
in which she may be. 

18. Storm Cards. The horn plates in the pockets of this book 
are what is called Col. Reid's Hurricane, or Storm, Circles, or Cards. 

The use of these is to lay down and move upon any part of a 
chart ; they may be supposed to represent a circular storm (Cyclone) 

to the strength of the wind for which we might freely use all the words " breeze,** 
" gale," "storm," "tempest" "hurricane," "tyfoon," &c. as we pleased.* Without 
then changing the usual terms I shall so far propose the new word as to add it in 
a parenthesis wherever I wish to express a wind blowing in a circuit, whether 
that be a circle, or an ellipse, or a wind describing a spiral by its progression 
while turning. 

* The deep-sea wave also, (the Jlot defond of the French writers) no doubt 
assists the inundation ; but as this is not a surface cause, I do not allude to it here. 

* I have now before me (October 1846) a newspaper extract giving an account of a meeting 
of the florists, market gardeners, &c of the South London district, to consider of means to repair 
their losses in a severe thunder and hail storm which occurred in the month of July or August 
of that year. In this article the words " hurricane," " gale," "storm" and " hurricane" are 
used to speak of the " meteor" as the French would call it. And in another, giiring an account 
of the storm which visited Edinburgh on the 4th March, the tempest is alternately spoken of as a 
" gale and a hurricane," and Professor Nicol,of the Glasgow Observatory, finally speaks of it as a 
"storm o£ translation," or a moving whirlwind " of large radius but of immense power ;" the 
stanple word C^done would express all which Professor Nicol wished to say, and he would then 
as well as the editor of the newspaper, have had all his words to express the violence of the (hail 
and thunder) storm without, by using the term hurricane for instance, leading their readers to 
suppose il>at there was any tiling rotatory about the wind if they did not mean to express this. 

C 



10 Storm Cards — Track — Centre — Turning and Veering. 

of fifty, or of five hundred miles in diameter, as we please ; and one 
which would fill up the North part of the Bay of Bengal, would 
shew the wind in the same storm. South on the coast of Arracan ; 
East on the Sand Heads ; North on the coast of Orissa ; and West 
across the middle of the Bay ; and if we move it over a chart, the 
changes of the wind for a ship or an island on its track will he seen. 
If jplaced with the centre between Barbadoes, St. Vincent's and St. 
Lucia on a Chart of the West Indies, it will show how the wind may 
be for these Islands, or for ships in those positions NN. Easterly 
and NN. Westerly for St. Vincent's and St. Luda, and SS. Westerly 
for Barbadoes at the same hour. This is with the card for the 
Northern Hemisphere. With that for the Southern Hemisphere 
every thing b the contrary way ; and if the Card for that hemisphere 
is laid between the Mauritius and Bourbon it will be seen then that 
a S.E. Hurricane (Cyclone) at Bourbon may, if large enough to reach 
so far, be a N. Westerly one at the Mauritius ; and so on all over the 
world in each hemisphere. 

19. The Track of a storm is the line or path along which it 
moves, and we usually speak of the imaginary line or path made by 
the centre as tlie track, though we might call the whole breadth passed 
over by the storm its track or road, if we pleased. These tracks are dif- 
ferent in different parts of the world and in different latitudes, and toge- 
ther with the ascertaining certainly if the usual law of veering prevails 
every where, are the great objects of the researches now going on ; 
because much of the management of a ship depends upon our know- 
ledge of the track of the storm, as will be subsequently seen. 

20. The Centre, or Focus, or calm centre, orfocus^ or lull, is a 
space of calm, often, but not always, formed about the centre of hur- 
ricane-storms, (Cyclones) and which varies Uke the storms (Cyclones) 
themselves in its diameter, and according to their rate of motion in 
its duration while passing over an Island or station, or while a ship 
may be drifting through it or roimd it. 

21 . The Turning and the veering of the wind in a hurricane- 
storm (Cyclone.) The seaman should be careful not to confound 
these two words, though so nearly alike in meaning and in the ideas 
they convey. When we say that in either hemisphere the wind 
turm so and so in a rotatory g«le (Cyclone) we mean to express 
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thereby that the whole body of the stonn^ whatever be its extent, is 
whirling round (turning) with or against the hands (hours) of a 
watch ; but when we say the wind veere, or will veer, in a given direc- 
tion, we mean then to speak always of its changes or shifts, whether 
gradual or sudden, in different parts of the circle, so that the 
wind in a hurricane or circular storm (Cyclone) while it really 
tume but one way, according to the hemisphere in which the storm 
occurs, may, with ships on different sides of its track be veering in 
apparent contradiction with each other, and with the law given. 
Thus if, as in the figure below, two ships A. and B. in the Northern 
hemisphere are at 80 miles distance from each other and a storm 
is travelling towards them from the W. b. S. or WSW. to the ENE. 
as in the Northern Atlantic Ocean, it will be seen by moving the centre 
of the horn card along the arrow that the successive changes are, 
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and it will be seen that one of these is what sailors call " backing" 
round, and this explains what is so often matter of contradiction and 
confusion, a ship sometimes in one-half of a storm (Cyclone) haying 
the wind 'veering' and then backing — ^when she gets into the 
opposite half of the storm circle. In this example we hare supposed 
the ships lying to ; if scudding and thus rapidly changing their 
positions the changes of wind will of course differ. Mr. aedfleld says, 
p. 175 of " American Journal of Science and Arts," Second Series 
No. 2, touching this subject : — 

** 7%e paradox o/revdmng winds. It is still posdble that some persons may 
not at all be able to understand, clearly, how the wind in a progressire storm 
which rcYolyes in one constant direction around its axis, can at the same time 
be found to yeer in opposite directions, on the opposite sides of the axis line 
as is seen in Tables I and III respectively. But this fact, of which an expla- 
nation has already been attempted, may be seen to be a necessary result of 
the law of rotation, as manifested in all revolving bodies, and failing to under- 
stand this law, no one can intelligently pursue the enquiry. 

** Let a circular disk of stiff paper be written upon in one or more circular 
lines, around its centre, either in a concentric or vorticose form ; then put this 
disk in rotation upon its centre, and pass two fingers across it in parallel 
directions, one on each side of the axis, and it will be found that one finger 
passes the circular writing in the order in which the words are written, while 
on the opposite side of the axis the other finger, though moving in the same 
direction, will pass over the writing in the opposite or reverse order to that 
in which the words are written. Of course this will equally follow in case the 
revolving disk be advanced under the fingers, as when the fingers are advanced 
over the disk. 

** The two opposite orders of succession in which the letters are thus presented 
on the revolving disk, are equivalent to those of the winds which are pre- 
sented to separate observers on the two opposite sides of the storm. This 
then being the law of rotation, it follows, that if the general course pursued 
by a storm be known, two rough observations of the order of changes in 
the wind, one on each side of its axis path, may be quite sufficient to deter- 
mine its revolving character ; provided that the early and later winds near 
the axis path have blown transversely to the course of progressions ; to deter- 
mine which, even the same observations may suffice." 

Perhaps a still more simple way of understanding this may be given, 
and it is ai^ follows. If we look at a carriage wheel going fast over 
a muddy road, we shall see that while the whole wheel (the body of 
the storm, or Cyclone) moves forward on the road or track the dirt 
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on the upper rim is thrown forward and that on the lower rim 
backwards. . If we suppose arrows (wind-arrows) painted on the 
felly of our wheel, and that it was a disk of air a mile or two high* 
moring horizontally over a mass of water, we shall at once see how 
the different changes take place to ships on opposite sides of the 
storm circle. 

With these explanations of our words we shall better understand 
the things q>oken of, and in the following parts of the work the 
proofs of these various definitions will be found. 

22. Vaiioiui Tbeories as to the motions of the wind, and of 
the body of the Hurricane or Storm (Cyclone), and briefly as to the 
causes of them. 

A theory is, as already explained at first, a supposition. It 
obtains proofs by continual observations, and by experiments when 
these can be made,t and then we set it down as a Law. The prin- 
cipal Theories of Storms — ^that is of the motion of the wind in them, 
and not as to what causes this motion — are, 

a. That of Mr. SRedfield and Colonel 3Reid already explained 
(12 and 13.) 

23. b. That of Mr. T. P. Bspj, of Philadelphia, supported 
by Professor Bare and some other American philosophers. These 
gentlemen maintain that in hurricane storms (Cyclones) the winds do 
not blow round a circle, but inwards from the eircumferenee of a 
circle to its centre, or to a space along a line in the direction of the 
storm's progress ; for they agree with SRedfleld and 3Reid in the 
fiict of the progressive motions of Storms ; so that looking at the 
Compass card one may suppose 32 or 64 or 128, winds! all 
blowing at the same time inwards to the pivot! or to the needle if 
it lies in the track of the storm ; being one for every point, one for 
every half, or one for every quarter point, and they affirm that it 
is this which produces the calm at the centre. 

* Bee Part IV. at the section on the Barometer for the height of itonnt 
above the mrfiice of the Ocean, and for another simple and practical demons* 
tration of the movement of winds in a rotatory storm CCyclone. J 

t We have had some experiments made in.hnrricanes, (Cyclones), and very 
carions and convincing ones they are, as will afterwards be seen. 
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They suppose, as we do, this centre to be moTing onwards, so 
that if moving North, for instance, it must as it were annihilate more 
or less all the winds from, say NW. to NE. as it advances ; and 
apparently to obviate this difficulty amongst others, they suppose 
that at or near the centre, or central line or axis, the wind curves 
upwards, and that thus the centre is a huge funnel or chimney, like 
the base of a water spout. *** 

24. Mr. aedfleld also admits of or supposes some decree of 
upward (spirally upwards) curving of the winds at the centre, but 
this may easily be admitted without any great violence to our notions. 
Mr. Tbbmy while agreeing with aaid and Aedfleld as to the cir- 
cular motion of the wind at the surface, thinks there is an up-current 
always formed, and in a figure given in his work this is deUneated. 
The difficulty in this respect in Mr. Bspy's and Mr. Thorn's 
theories is to conceive what can become of the enormous volume of 
air, and why it does not at least carry the rain upwards ? if not the 
ships or their masts and yards ? 

25. Various Theories as to the Causes of Circular 
Storxus. The seaman must be careful not to confound here as is 
often done the Cause with the ejfects of hurricanes, and hurricane 
storms (Cyclones.) We can readily suppose a beginning somehow 
and somewhere, but when we inquire into the Causes of the storms 
we go back beyond this, which is but the beginning of the effect, to 
look for the cause of that effect, or in other words we enquire in 
plain language thus — " By which one, or more, of the known (or any 
unknown) powers of nature ; as the force of winds, electricity, heat 
evolved by condensation of the vapour in the atmosphere, &c. &c., is 
this hurricane (Cyclone) set arwhirling and moving along" ? My 
limits and the object of this work do not allow me to go into much 
detail on this subject, and indeed to do so would but be to discuss 

* The complete oontradicUon of this theory is found in the fact that, in 
numerous well attested cases where the track of a storm has been perfectly 
ascertained, the shift of wind for ships on its direct path has been perpendicuhr 
to, or across, and not right against the track, which Mr. Bspy's theory re- 
quires it to be: See also the case of the " Charles Heddle,** and the experiment 
of the ** Hindostan" Steamer, subsequently alluded to. 
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what are yet but plausible theories — some of them probable ones it is 
true — and would suppose my readers also more conversant with the 
chemistry of the atmosphere and the higher researches of meteorology 
than most of them probably will be. 

26. Mr. Redfield who^ as already shewn (§ 7 p. 3) is the 
father of the research in recent times^ had no particular theory as to 
the causes of circular storms (Cyclones.) He thought that our know- 
ledge of their effects was not far enough advanced, and that it was 
unscientific to attempt to account for them till better informed by 
the exclusive action of any one or more causes. In his late publican 
tions he inclines to think them produced by the conflicts of prevail, 
ing currents in different strata of the atmosphere giving rise to circular 
movements which increase and dilate to storms. 

27. Col. Seid avoids any general speculation as to the causes 
of Hurricane storms, (Cyclones.) He adverts to the possibility 
of there being some connection between storms and Electricity 
and Magnetism (Law of Storms, Chap. XII.) but goes no farther 
than to detail an experiment which appears, he thinks, partially to 
confirm his views. 

28. Mr. T. P. Bspy in America, has pubUsheda thick volume, 
entitled the " Philosophy of Storms," in which he lays down as before 
noted (§ 23 5 p. 13) a theory of the ej/^ects and one of the causes of 
storms. This last is, as briefly as can be explained, this — First, that 
upon any partial heating of the air at the surface of the globe it rises 
in columns more or less charged with vapour, which as they rise 
condense this vapour into clouds or rain. 

Next, in this changing of state the vapour communicates its latent 
caloric* to the surrounding air, which also expands, is cooled itself 
by that expansion, but gives heat to that part of the air in which it 
then is ; and becoming lighter is carried farther up, so that what Mr. 



* The scientific (cbemical) term for a quantity of heat which all bodies 
contain, and give out when passing from one state to another which is less 
fluid, i. e. more condensed, as water passing to ice. If the process is reversed, 
that is, if the body passes from a more condensed state to one (ess so, — aa 
water into vapour or steam — then heat is absorbed by it to form UUent caloric, 
or heat not shewn by our instruments. 



16 Theories — Espy — Hopkins. 

Bap J tenns an up-moTing column (or colmnns) is always thus form- 
ed before rain is produced ; and the air, rushing in to supply the 
partial vacuum at the base of this chimney-like column, forms thus 
the centripetal (moving towards a centre) streams of wind, which as 
described (§ 23, 5 p. 13) is, he affirms, the true motion of the wind in 
all storms, and especially in hurricanes (Cyclones) which are thus not 
curved and nearly circular as we suppose, but straight-lined winds 
according to his theory. To put this in plainer words, he conceives the 
calm centre or lull of a hurricane (Cyclone) to be the base of a huge 
moving chimney, circular or of any longitudinal shape, the draught 
of which is occasioned by an extensive condensation of vapour above. 
He accounts for the production of clouds, the rise and depression of 
the Barometer, &c. by this cause, inferring that at a certain height 
the rising air overjhws the rest of the atmosphere, forming a ring 
or annulus of cloud and vapour and air, which pressing on that 
below occasions the rise of the Barometer found at the edges or ap- 
proach of storms. To examine critically this and other theories, is 
not the object of this work. 

29. Mr. Th08. Bopklns, of Manchester, in a work published 
in 1844, entitled "On the Atmospheric changes which produce Rain, 
Wind and Storms," and which contains many novel, highly interest- 
ing, and lucid common-sense views, admits with Mr. Bspy and 
other meteorologists who had long preceded him,* the ascent and 
condensation of vapour in the air from various causes, and that all 
horizontal winds are thus produced. He considers moreover that these 
ascending winds produce descending ones, and that the rain pro- 
duced in the higher regions brings air and steamf (vapour) with it 

♦ The original view is that of Daniell, who was the first to announce the 
important part which the latent caloric (see Note, p. 15) of the vapour, must 
perform in all atmospheric changes. 

t Mr. Hopkins constantly and properly uses the word " steam" for the 
"vapour'* of Meteorologists in general, who, if they object that steam induces 
the idea of heat, should recollect that vapour is the name of water and other 
bodies which have not changed their chemical state. Mr. Hopkins' Steam is 
the invisible vapour of a fine day which gives the dew point The vapour of 
the Meteorologist should be confined to fogs. 
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in its descent, and thus constitutes lower atmospheric currents. And 
finally, that storms are produced by the same causes that produce 
other winds, and that the greatest storms are descended winds, 

30. Dr. Alez. Thorn, H. M. 86th Begt., author of a recent work 
"On the nature and course of Storms in the Indian Ocean, South of 
the Equator," &c. is of opinion, with respect to this tract, that the 
principal cause of the rotatory motion of storms (Cyclones) is, at first, 
opposing currents of air on the borders of the monsoons and trade 
winds, which differ widely as to temperature, humidity, specific gravity 
and electricity. These, he thinks, give rise to a revolving action which 
originates the storm, which subsequently acquires " an intestine and 
specific action involving the neighbouring currents of the atmosphere, 
and enabling the storms to advance through the trade wind to its 
opposite limits ;*' and he give a diagram to show how this may occur. 
He farther inclines to believe that " as the external motion is im- 
parted to the interior motion of the mass, and centrifugal action begins 
to withdraw the air from the centre and form an up-current the whole 
will soon be involved in the same vortical action." The up-current 
he explains as being formed by the pressure being removed from 
the centre, when the air there " increases in bulk, diminishes in speci- 
fic gravity, and its upward tendency follows as a matter of course." 

3 1 . There is however another point of view in which some writers 
have considered the formation and continuance of these tempests 
(Cyclones). They suppose them, as Mr. Tbom does, formed by 
opposite currents of air producing whirlpools as in water, but they do 
not consider with him, that they are produced at the edffes of the 
streams as we see in water whirlpools. These authors incline to the 
beUef that the whirls originate between the upper and lower surfaces 
of strata of air of different temperatures, degrees of moisture, &c. 
and moving in different directions. These whirls they suppose first 
formed above, and then to descend to the surface of the earth, just as 
we see a water spout begin at sea with a slight swelling of the lower 
part of a cloud and then a gradual descent of it. In a word, they 
look upon hurricanes as wind spouts,* 

* The Abbe Kochon describing the hurricanes (Cyclones) of the Mauritius 
177 1, says they are ** a kind of water spout which seems to threaten the spot 
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One writer^ B.aemtZf''' has seen these whirls of wind formed, 
though not quite under the circumstances which we require. Still 
his description is worth copying as assisting the reader to form an 
idea of what a first rate Meteorologist considers to be the causes of 
these phsenomena when they occur on the small scale. 

First, he says (p. 47) after alluding to the whirls and eddies 
formed by conflicting currents at their meeting on the edges : — 

" In like manner when the NE. wind prerails below and the SW. aboTe 
violent whirlings are formed at their limits, which descend to the surface of the 
earth, and are often endowed with prodigious force." 

And at p. 1 16, he describes an instance of the whirlwinds, though 
not of their descending, as follows : — 

** When a moist wind determines an ascending current along the sides of a 
mountain, it at last reaches atmospheric strata whose temperature is such 
that the vapour of water is instantly precipitated. This is especially the case 
when opposite winds meet on the summit. I have offcen witnessed these 
phenomena on the Alps— I wiU content myself with relating in detail the fol- 
lowing fact. A very strong south wind was blowing on fhe summit of the 
Rigi, and the clouds that were passing at a great height above my head fol- 
lowed the same direction. The north wind was blowing at Zurich, and 
ascended along the southern flank of the mountain. When it attained the 
summit light vapours were formed, which seemed desirous of passing over the 
ridge ; but the south wind drove them back, and they ascended toward the 
north at an angle of 45^ and disappeared not far from the ridge. The conflict 
of the two contrary currents lasted several hours. A great many whirls were 
formed at the point where the two winds met; and travellers, who took little 
notice of the rest of the meteorological phsenomena, were struck with this 
singular spectacle." 

32. The following are the different views of Sir Jobn KerBobel 
on the Causes of hurricanes (Cyclones), which I copy as abridged in 
Purdy's Memoir of the Atlantic Ocean. 

*•" It seems worth enquiry, whether Hurricanes in tropical climates may not 
arise from portions of the upper currents prematurely diverted downwards 
before their relative velocity has been sufficiently reduced by friction on, 
and gradual mixing with, the lower strata ; and so dashing upon the earth 

over which it hangs with entire subversion." See Grant'B History of the 
Mauritius, p. 173. 
♦ BLaemtz'B Meteorology, translated by Walker, London, 1845. 
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with that tremendous velocity, which gives them their destructive character, 
and of which hardly any rational account has yet been given. Their 
course, generally speaking, is in opposition to the regular Trade-wind, as it 

ought to be, in conformity with this idea (Young's Lectures, I. 704) but, 

it by no means follows, that this must always be the case. In general, a 
rapid transfer either way, in latitude, of any mass of air which local or tempo- 
rary causes might carry above the inmiediate reach of the friction of the 
earth's surface, would give a fearful exaggeration to its velocity. Wherever 
such a mass should strike the earth, a hurricane might arise $ and should two 
such masses encounter in mid-air, a tornado of any degree of intensity on 
record might easily result from their combination." — Astronomy, p. 132. 

Again: Sir Jobn KerBObelf in investigating the observations* made at 
the different Meteorological Observatories that have been established in various 
parts of the world, has arrived at the conclusion, that there are, at times, 
barometric waves, or undulations, in the atmosphere, of immense extent : he 
has denominated them barometric waves, from their being made evident by 
the fluctuations of the barometer, which, as was before described, exhibits 
perfectly the weight, and thei^efore the quantity, of air above the station. 
One of these waves has been traced as extending from the Cape of Good 
Hope, through intermediate stations, to the Observatory at Toronto in Canada, 
onder the superintendence of Lieutenant Colonel Sabine. As an explana- 
tion of the origin of the rotary storms under consideration, Sir JT. KerBObel 
has proposed the idea, that two or more of these extensive atmospheric 
undulations, or barometric waves, may, from traversing in different directions, 
intersect each other, and from their opposing forces cause the phsenomena 
of hurricanes or rotary storms ? 

33. Other suggestions have been thrown out, and instances ad- 
duced by diflTerent writers as to the possibility of volcanoes, and 
even fires, originating violent circular motions of the atmosphere, 
and that volcanic eruptions are often accompanied by violent storms 
and heavy falls of rain there is no doubt. I have myself pointed 
out — though my published Researches have been confined like those 
of Redfield and Reid to the effects, as the sure eventual index 
to guide us backward to the causes of storms — that in the China 
Sea and Bay of Bengalf there is much to countenance the idea that 
storms (Cyclones) in some parts of the world may originate at great 

* See Report of the British Association, 1843-4. vol XI. 
f Sixth Memoir, Storms of the China Sea, Journal Asiatic Society, vol. XI. 
p. 717. 
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volcanic centres, and I am inclined to believe also that their tracks are 
partly over the great internal chasms of our globe, by which perhaps 
the volcanic centres and bands communicate with each other. If we 
produce at both ends the line of the track of the great Cuba hurricane 
(Cyclone) of 1844, we shall find that it extends from the great and 
highly active volcano of Cosseguina on the Pacific shore of Central 
America to Hecla in Iceland ! And in 1821 the breaking out of the 
great volcano of EyaQeld Yokul in Iceland, which had been quiet since 
1612, was followed all over Europe by dreadful storms of wind, hail 
and rain. In Iceland the Barometer fell from the day before the 
eruption till the twenty-sixth day after.* Mr. fiBpy quotes several 
other cases, and Humboldt for South America, to shew that nothing 
is better estabUshed than the fact of the connexion of volcanoes with 
rains and storms. Purdy (Atlantic Memoir) also alludes to the sup- 
posed focus of sub-marine volcanic action on the Equator, in that sea, 
as the spot to which the southern extremes of the West Indian 
hurricane (Cyclone) tracks would tend, if continued. If I advert to 
these speculations it is with the hope of drawing the attention of 
intelligent mariners to them. 

♦ Espy, p. 67-68 ; not correctly printed . 
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1. What is meant by the Tracks of Storms. — 2. Avkragb 
Tracks in various parts of the World. — 3. Rates of 

TRAVELLING ON DIFFERENT TrACKS.— 4. STATIONARY StORMS 
OR SUCH AS ARE NEARLY SO. 5. SiZES OF StORMS. 6. CON- 
TEMPORANEOUS, Parallel, and Dividing Storms. 

34. In explaining the terms used in our new science, I have 
already said (§ 19 p. 10) that the Track of a Storm is the path 
or line in which it traveb, like the track of a ship, and that of the 
centre is usually meant ; and if I repeat this here, it is only again to cau- 
tion the novice and seaman against confounding the rotatory motion, 
or whirling round of the whole storm (Cyclone) with the progressive 
motion or moving forward ; the line on which this last is done, whether 
strait or curved, heing the track. If we suppose a storm (Cyclone) only 
to revolve and not to move forward in any way, such a storm would 
have no track at all. I shall allude at the close of this part to the 
prohahility of such storms (Cyclones) taking place, and to the certainty 
that some have such a very slow motion that we may almost call 
them stationary storms (Cyclones.) In the practical part (Part 
III) I shall shew how the attentive Mariner may often calculate 
pretty nearly, hy the hearing of the centre, veering of the wind, and 
his run or drift, what the track of a storm (Cyclone) is, and take his 
precautions accordingly. 
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35. In speakiDg of the tracks of storms (Cyclones) for the use of 
the seaman, I mean of course to allude to their routes at sea. Much 
stress has been laid, and some part of Mr. fispy's theory rests upon 
what he has deduced to be the track of a storm, (Cyclone) and the 
various directions of the wind as ascertained on shore. Now, without 
meaning any discourtesy, if we except some low countries and islands, 
and on low coasts, it seems tome, speaking as a sailor, sheer nonsense 
to discuss the question of how the wind blows, inland, in reference to 
any theory which must depend upon the directton of winds for short 
periods and in storms. For no man can have looked down from an 
eminence on even a tolerably uneven country — to say nothing of a 
very hilly or mountainous one — without allowing, especially if he is a 
seaman, that almost every village must have a different stream of wind 
for its weathercocks ; and some of these differing from four to eight 
points ! "We have only to look at maps on a large scale shewing the 
ranges of hills in any coimtry, and especially some modem ones in 
which the elevations are shewn by what are called Contour lines,* to be 
satisfied of the futility of these data, except for the general purposes 
of shewing the averages of winds throughout the year. Mr. Redfield 
in his recent Memoir on the Cuba and other Hurricanes (Cyclones) 
alludes also to this difficulty. Am. Jour. Science, No. 1. p. 321. New 
Series. 

36. AveragretraokBof StormB. We are very far indeed 
from knowing what the average tracks of Storms (Cyclones) in all 
parts of the world are, even in some frequented seas. In unfrequented 
ones we can at present only reason from analogy and from the evi- 
dence drawn from single logs. We trust now in future to the good 
sense of every right-minded seaman to furnish the labourers in 
the field with data to trace them out gradually. I proceed to detail 
what is known in various parts of the world, noting also briefly the 
tracts of Ocean for which we have but little information. If I notice 
any inland storms (Cyclones) it is because some of them may become 



* Lines drawn through all the points of the same height aboTe any given 
level. 
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also Ocean stonns, and thus interest the Mariner, for whom I am 
writing, as well as the Meteorologist. 

37. Before entering on the details of the tracks of Storms (Cyclones) 
in various part of the world, as far as they are known, or for the 
purpose of indicating where they are not so, the seaman should be ac- 
quainted with Col. Reid'By Mr. Redfield'B and Professor Dove's 
general views of what may be the average system of storm (Cyclone) 
tracks in both hemispheres ; modified of course in ^ hundred ways 
by local circumstances, but always tending towards the systems they 
suppose theoretically to exist. The difference between Theory and 
Law before adverted to (at p. 5, Note) should here be carefully kept 
in mind, as it is the difference between a probable supposition and 
a positive rule proved by abundant instances, and this is of importance, 
because, as we shall afterwards find, the questions of scudding or 
heaving to, and of profiting or not by a rotatory storm (Cyclone) de- 
pend wholly upon our knowledge of the track upon which the storm is 
travelling. 

38. Colonel Reld and Mr. Redfieldi then, suppose that in those 
parts of the tropics which are nearest to the Equator, the storms 
(Cyclones) move nearly direct from the Eastward to the Westward ; 
that as they progress they gradually take a more and more Nor- 
therly direction in the Northern Hemisphere, and a more Southerly 
one in the Southern ; and then, say about Lat. 20° or 25° North or 
South, or near to the tropics, they curve more and more rapidly, 
till beyond them they re-curve back to the Eastward again, forming 
great Parabola-like curves, of which the branches are more or less 
open according to circumstances. Colonel Reid gives the Diagram 
in the following page to illustrate his view of the tendency of the 
storm (Cyclone) tracks. True rotatory storms (Cyclones) have been 
traced to Newfoundland in Lat. 48° N. and found yet to be travel- 
Ung to the E. N. E. and N. E. 

The most Southerly storms (Cyclones) we can yet pronounce to 
have been true rotatory ones are, one in 37** South, and 72° East, of 
the Ship Kandiana, which was travelling to the Eastward, and an- 
other in 37° S. and 9° East, of the Ship Royal Archer, also travelling 
to the Eastward, of both of which I have notes. 
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39. The West Indies^ Caribbean Sea, Gulf of Mexico, 
Coast OF North America and North Atlantic to the 
Coasts OF Europe. In this tract we have, thanks to the labours 
of Mr. Redfleld and Col. Raid, as far at least as the Bermudas, 
most careful and extensive researches to guide us. 

There appears to be (See Chart I."**) two classes of tracks for 
both the West Indian and the North American hurricanes (Cyclones.) 
We may conveniently distinguish them as straight-lined and curved 
tracks. Of the straight-lined tracks of the West Indies one group 
seems to arise from Lat 10** to 23° North, and (as far as we yet know) 
to the Westward of 55** West (Tracks F L and M on the Chart.) 
The most Southern of them (F) travel to the W.N.W. past Tobago 
and Trinidad, along the Northern shores of South America^ crossing 
the Peninsula of Yucatan, where the traces cease for the present. 
The next arising farther North, pursue also a W.N.W. course 
along a line drawn from Barbuda and Antigua to the middle of the 
Gulf of Mexico, and the third still farther North (M) travels directly 
to the West from the Atlantic to the shores of Mexico, between 
Tampico and Matamoras. Between these limits no doubt other 
straight-lined tracks will be found to occur. 

Two more straight (or nearly straight) lined tracks (marked I and 
J) will be seen on our Chart. These, taking their rise in the interior 
of the great continent of North America, appear to travel directly 
out to seaward from about W.S.W. to E.N.E., the Northern- 
most of them crossing the Lakes and being there the violent and 
destructive Lake, and Gulf of St. Lawrence storms of November and 
December. 

It will be remarked that those within the Tropic, or the West Indian 
straight-lined tracks, come in from the Atlantic towards the Continent, 
and between these limits hurricanes (Cyclones) have been observed 
and tracked (as Track £ and the branch of F) which first pursue a 
straight path, and then, about the meridian of SO^West/curveto the 

* This Chart is from Mr. Redfield's to the Memoir alluded to in p. 12 
of the Cuba Hurricane of 1844, but some of his tracks are omitted, and I have 
added one of the Bermuda Hurricane of Sept 1839, noticed by CoL Reid. 

E 
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Northward, reaching the North Western Coast of the Gnlf of Mexico 
between Matamoras and Mobile. 

In a fourth kind of these straight-lined tracks, the storm (Cyclone) 
appears to form in the Caribbean Sea, or to the Eastward and West- 
ward of Yucatan (Tracks 6 and H) pursuing a straight or shghtlj 
curved track out /ram the Continent to the N. East and E.N. 
Eastward. 

40. The curved tracks are numerous, and appear at times for a . 
large part of their course to be straight, but end by curving more 
or less.* 

They take thrir rise about l(f to the Eastward of the Leeward 
Islands,f sometimes as near the Equator as Latitude 10° N. travel 
to the W. N. W. to a greater of less distance, so as to skirt the 
Bahamas, or to cross or pass far within the Windward Islands, or 
even over St. Domingo and across the island of Cuba, to New Orleans. 
They then curve gradually to the Northward and North Eastward, 
fonmng more or less of a paraboloid, and appearing to be mainly 
influenced by the Gulf Stream ; and thus, following the direction of the 
coasts of Florida and North America, pass out into the Northern 
Atlantic by an E. N. £. or even more Easterly course between the 
Bermudas aud Newfoundland. Tracks A. B. C. D. and K. com- 
prise the limits within which these storms have occurred, and the 
seaman from amoiigst them will have no difficulty in judging of the 
mean track of those which pass along the Coast at sea ; excluding 

* The seaman will not oyerlook the scale of onr Chart ; nor forget that, 
except where the conres are very sudden, the track is for all practical consi- 
derations a strai^t one, and the object of these general views of the tending 
of the tracks is to enable him, by the meUiods which I shaQ explain in the 
next part, to jndge pretty correctly of the path of a storm (Cyclone) when he is 
a coming into or overtaken by one, and hence to decide upon what may be the 
best to be done to avoid it altogether; to keep clear of the dangerous centre; 
or to profit by it 

f The most Easterly origin we yet know for them is that described in Col. 
Seid's work, p. 447, in about47'* West Longitude (Track A) How much 
fiirther East they may arise we do not know. See next page for this notice 
from QoL Heid'ft work* 
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those which cross the S. West parts of the United States, which he- 
come straight-lined tracks when they pass out to the ocean. CoL 
Seidy p. 447, descrihes a track of much import to the mariner, heing 
that of September 18d9i'*' (A) which was specially a true Atlantic 
storm, (Cyclone) of which the first ship's notice is in Lat. 20^ N. 
Long, 47^ West, and then successive ones, from others, till it passed 
close to the Bermudas and reached Nova Scotia and the Gulf of St. 
Lawrence, but was not felt in any of the Windward Islands, being thus 
for a great part of its track strictly an Atlantic hurricane (Cyclone). 

41. From Lat. 45® N. and about Longitude 5(f West — ^and the 
storms are usually here dilated to a very large size — ^they may possibly 
progress to the shores of Europe, forming extensive S« Easterly, 
Easterly and N. Easterly gales on their North sides, and North 
Westerly, Westerly and South Westerly ones on their Southern parts; 
and by placing the transparent Horn Card for the Northern Hemi- 
sphere on a Chart of the Atlantic, the seaman will see how this 
occurs, and, by moving it along, how ships which meet with such 
revolving storms (Cyclones) will have the winds. Others may pursue 
a route farther to the North, and terminate on the Eastern shores of 
Greenland or between Iceland and Europe. 

In Purdy^s Atlantic Memoir mention is made of a storm (Cyclone) 
in the beginning of 1828, in which H. M. Sloops Avon, Contest 
and Sappho foundered between the Bermudas and Halifax, the Tyne 
in company weathering it. H. M. brig Beaver seems, from this 
account, perhaps to have accompanied the storm, (Cyclone) or to 
have run into, or frequently overtaken it on its Southern Quadrants 
having severe gales from the Westward, and so heavy a sea that she 
was near foundering, and obliged to heave her guns overboard. This 
weather ''reached Plymouth Sound on Sunday, January 13th, when, 
shortly after midnight, a violent hurricane came on from the S. W. 
with vivid lightning and thunder, and 13 vessels out of 21 were 
driven on shore. Plymouth did not suffer greatly, but the General 
Palmer, East Indiaman, met with threatening weather off Portland, 



* He refers to a Chart of it, but I have not that Chart with my copy, nor 
have I found it. 
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when a sudden gust or squall carried away all her three masts." This 
would appear, as nearly as we can judge, to have really been an 
instance of a storm (Cyclone) travelling the whole distance across 
the Atlantic. We want, yet, a correct and undoubted tracing of such 
an instance, and it would be invaluable if we could obtain with it its 
effects on the currents of the Channel. 

At the Azores it would appear from a register supplied by Mr. Buntf 
the British Consul,* that the tracks of storms (Cyclones) mainly 
follow that of the Gulf stream, (of which the usual Atlantic current 
felt there is a continuation,) or to the £. N. E. They are it would 
appear sometimes deflected hereabouts, but always to the Southward 
and not to the Northward as far as hitherto known. It is possible 
that these deflected storms may be at times the Madeira, and even the 
Canary Island storms, which if not rotatory (Cyclones) rise at least 
to the strength of hurricanes, or are not far from it. 

The Madeira storms which are at times very violent, and those 
strong but sudden ones often met with between the Meridians 
of 2(f West and the Coasts (^ Europe, may possibly be sometimes 
the breaking up of the greater storms (Cyclones) for, as I shall subse- 
quently shew, there is no doubt that rotatory storms (Cyclones) 
do sometimes divide, especially towards their termination. At times, 
also, as before said, the great Atlantic storms reach the coasts of 
Europe from the Burlings and Cape Finisterre to the Channel, 
travelling to the Eastward,f and the changes and directions of the 
wind are such as prove their rotatory character. Thus a great dr- 
cular storm (Xlyclone) of 500 or 1000 miles in diameter coming 
in from the Northward of the Azores E. N. E. to the Channel, 
might be, at the same time, an Easterly gale at Cape Clear, a 
Westerly one at Cape Finisterr^ South Westerly and Southerly 
in the Bay of Biscay, and S. Easterly from Ushant across to 
Cape Clear and in the chops of the Channel. If the seaman will 
place the Horn Card storm circle thereabouts, with its centre on 



* Nautical Magazine for 1842. 

t ,0r say between E.N.E. or NJBl, and E.SJB. and & East ; for we do not 
know yet their tracks, nor how the approach to the land affects them. 
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what he may judge the average tracks say one to the £. b. N. or 
E.N.E. upon a general chart of a moderate scale^ he will quickly and 
clearly perceive how this takes place ; and perhaps have some sus- 
pidon of how a ^' Bay of Biscay sea" may get up. 

42. The Eastern Coast of South America, from 
Trinidad to Cape Horn. — I have met with no information as 
to whether any true rotatory storms (Cyclones) occur on this Coast, 
which is but little frequented to the South of the Eio de la Plata ; 
but to the North of it so much so that if any tempests were frequent 
we should certainly hear of them. Mr. Xiuooook in his notes 
speaks of a gale which began in 34^ S. and 200 miles from the land, 
at N.W. and lasted ten days, dnfting the vessel to 36|^^ South. 

43. The Southern Atlantic from Cape Horn to the 
Cape of Good Hope. — ^Within the limits of the S. E. trade wind 
in the Atlantic there seem to be but very rarely any storms, and 
whether these are rotatory or not we have no record for judging. 
MHthout the limits of the trade, that is from 28'' to 50"" South, it is 
not improbable that rotatory storms (Cyclones) may exist, and that 
those in the neighbourhood of the Falkland Islands, and in the tract 
to Tristan d' Acunha and the Cape, may also be at times of that class ; 
though they, no doubt, are, usually, the Westerly gales of the high 
latitudes. The S.W. gales veering to the N.W. which are experi- 
enced to the Eastward of Cape Horn ;* and at the Falkland Islands, 
the Northerly winds veering to the South by the West,t may be parts 
of rotatory storms, (Cyclones), or of the circuits of wind supposed 
by Mr. &edfield i but we have here, as in so many quarters, every 
thing to learn. Lieut. Sullivan in a paper on the Falkland Islands 
(Naut. Mag. for 1841,) describes the gales at Berkeley Sound as 
commencing at N.E. veering to N.W. and ending at S.W. This 
would indicate a tendency to rotation, according to the law for the 
Southern hemisphere^ and that the track was to the S.S.E. and S.E. 
as if these islands and the adjacent coast of Patagonia were situated 



* American Exploring Expedition, p. 160, VoL 11. 
t Bougainville, as quoted by Bomme, VoL EL p. 12. 
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at one of the curving localities. See subsequent remarks on storms 
in high latitudes. 

44. Off the Cape of Good Hope and Eastward to 
Natal, it would seem that rotatory storms (Cyclones) certainly 
exist. They are sometimes, as to extent and duration, though of 
excessive violence, mere whirlwinds or tornados, but at others of 
much larger extent and perhaps of slower motion. One of the small 
ones, a mere tornado as to extent, but a perfect tyfoon as to violence, 
and which appears to have been travelling to the S. Eastward, over- 
took and dismasted the French Ship Paquebot des Mers du Sud in 
August 1841, while running in a heavy gale from the Northward, 
which might have been the Eastern side of the storm circle ; for the 
whole gale (Cyclone), as well as the tornado part of it, certainly 
veered according to the law for the Southern Hemisphere ; and the 
course of the storm (Cyclone) by a ship which came up with the 
Paquebot the next day was clearly to the S. East.* That is to say, 
it followed the direction of the prevaiUng winds and of the theoretical 
track, as given p. 23, in those latitudes. 

45. Between the Natal Coast and the Meridian of 
THE Southern extreme of Madagascar,. — From various docu- 
ments in my possession, I am inclined to think that in this tract the 
storms will at times be found to travel from the E. N. £. to the 
W. S. Westward, but they may curve much more to the South. The 
seaman in crossing it should be watchftil and observant in time, 
so as to be able to estimate from his run and the veering of the wind 
the probable track of the storm (Cyclone) and avoid its dangerous 
centre. There is no doubt that, with the Madagascar channel open, 
the tempests are at some seasons very sudden and excessively severe, 
but apparently either of small extent, or travelling very rapidly, for 
they rarely last long. 

46. The Southern Ocean from the Cape to Van 
Diemen's Land. — I have for this tract also several accounts, from 
which I entertain no doubt that true rotatory storms (Cyclones) some- 



* See 5th Memoir on the Law of Storms, Jour. As. Socy. Vol XI. 
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times prevail, and that they travel from the West to the Eastward. It 
is possible they may also be at times small vortices (Cyclones) thrown 
off from the larger ones ; for the dividing of storms, or the genera- 
ting of new ones by the progress, or at the commencement of the 
main one, and even the occurrence of smaller tornados (Cyclones), 
within the area of a great hurricane (Cyclone) is I think — and I am 
supported in this view by Mr. Redfield and Mr. Thorn — ^indis- 
putable (for the Northern Hemisphere at least), and we look naturally 
for the same in the Southern one ; and this theory will explain the 
sudden violence and short duration of these tempests (Cyclones), 
and why the regular Westerly gale seems to return again after 
them.* 

47. Southern Indian Ocean from Long. 50^ East to 
THE Coasts of Australia, and from the Equator to Lat. 
30° South. 

This space which we can only designate vaguely, and part of the 
storms of which (those of the Coasts of Australia) will be referred 
to under another head, will be found comprised in Chart II. 

In considering this Chart the seaman should observe, as before said, 
that its object is not so much to lay down any exact track as to shew 
him the tendency of the paths of the usual storms (Cyclones) with, at 
times, those which are irregular, and thus to aid him to form his judg- 
ment of that in which he may be involved, or near to which he may 
suppose himself to be. Though the greater part of the tracks have 
been laid down from the logs of single vessels, yet he may be satis^ed 
that they are quite correct enough to serve this purpose, and where 
the logs have been so vague and ill kept as to prevent any correct 
judgment being formed, or where the hurricane (Cyclone) itself has 
appeared to have but a very little progressive motion, small wind- 
circles have been introduced, to shew that it is either uncertain 
as to its track, though certainly revolving, or perhaps a stationary 
stormf (Cyclone), which last class will in some parts of the world 
be found much more common than is yet supposed, and my object in 
some cases where these wind-circles are marked has been to put the 

* See also Fart IQ. in which these views are more practically considered, 
t Subsequently described. 



32 Tracks, Southern Indian Ocean — Chart 

Mariner on bis guard against them^ and against the small tornado 
hurricanes : for such some of them may be called from their ap- 
parently limited extent. Whether these afterwards in any case 
progress and dilate^ or whether they exhaust themselves and break 
up not far from the spot where they are raging (and they seem to 
do both at times) we have yet to learn. What is certain is, that with 
very brief warning they are violent enough to dismast a vessel, and 
from dismasting to worse mischief the interval is not great ; and 
such mischief it is our object to avert. I have data for several more 
storms, but as they fall within the limits and move in the directions 
of the average tracks given, their insertion on the Chart would only 
crowd it without assisting the Mariner in his judgment. This will 
also account for my omittmg some irom Mr. Thom'B Chart. The 
following is the Table of references to the Chart, which are too nu- 
merous to be placed upon it. 

REFERENCES TO CHART No. H. THE SOUTHERN INDIAN 

OCEAN. 

Authority, 

L Track of Rodrigaez Hurricane, ...... ....... Mr. Thorn. 

n. Average Northern limit of Hurricanes,... Mr. Tliom. 
nL Southern limit, Mr. Thorn. 

""• "^^^^ST^l^^L^or"'.'!:?!!! Mr.Thom«d CoL Reid. 

V. About Mauritius and Bourbon, Mr. Thom. 

VL Curve of the Culloden's Hurricane, > /^, , ■« • j 

March 1809, J ^^ ^'^ 

Vn. H. M. S. Serpent, Feb. 1846, H. Fiddington. 

VUL Futile Rozack and other Ships, Noy.)H. P. in llth Memoir, 

1843, 5 Jour. As. Soc. 

IX. Charles Heddle*s Storm, March 1845, H. F. 13th Memoir J. A. S. 

X. Fr. Frigate La Belle Foule and Corvette } tt p 

Le Berceau, Dec 1846, S 

XL H. M. S. Albion, Nov. 1808, Mr. Thom. 

XIL H. C. S. Bridgewater, March 1830, ... CoL Reid and Mr. Thom. 

Xm. H. C. S. Abercromby, Jan. 1812, Mr. Thom. 

XIV. Magiasha, Feb. 1843, Mr. Thom. 

XV. H. C. S. Ceres, 1839, Mr. Thom. 

XVI. Timor and Rottee Storm, April 1843, ... Mr. Thonu 

XVn. Malabar, Jan. 1840, Mr. Thom. 

XVm. Boyne, Jan. 1835, , CoL Reid. 

— Authority, 

a. Mauritius, March 1811, ••••••••. • CoL Reid. 

b. ^, Feb. 1818, , Mr.Thonu 

c. ^, Jan. 1819, Mr. Thom. 

A H. C. & Dunira, Jan, 1825, H. P.* 

e. H. C. S. Princess Charlotte of Wales, Feb. 1826, ... H. P. 

* This and several more from a large series of Logs furnished to ine by the 
attention of the Hon'ble Court of Directors of the Efwt India Company. 
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Authority, 

/. H. C. & Orwell, Feb. 1827 H. Piddington. 

c. Thalia, April 1827, H- P. 

X H. B£ S. Boadicea, April 1827, H. P. 

I. H. C. S. Macqueen, Jan. 1827, H. P. 

j. Buckinghamshire, Feb. 1828, H. P. 

k, Princess Charlotte of Wales, March 1828, H. P. 

/. Reliance, Jan. 1831, H. P. 

m. American Ship Panama, Jan. 1832, Mr. Redfield. 

n. Mauritius ana Duke bf Buccleugh, Jan. 1834, CoL Beid & Thom. 

o. Neptune, Feb. 1835, CoL Reid. 

/>. Thomas Grenville, Jan. 1836, H. P. 

q. Northumberland, March 1839, H. P. 

r. American Whaler, Feb. 1839, H. P. 

«. Exmouth, Moscow, &c. May 1840, Thom. 

U Kandiana, Sept 1840, H. P. 

K. Mauritius, April 1840, Thom. 

V. William Nicol, May 1842, H. P. 

w. Barque Tropic, March 1842, H. P. 

X. Elizabeth, April 1844,' H. P. 

y. Unicom, October 1844, H. P. 

z. Dorre Island, Capt Grey, Feb. 1844, Thom. 

aa. Swan River H. M. S. Beagle, May 1844, ^ 

hb, Houtman's Abrolhos, May 1840, > Naut Magazine. 

cc, H. M. S. Beagle (position uncertain) Nov. 1840,) 

dd, Candahar, Nov. 1842, H. P. 

ee. Tigris, April 1840, H. P. 

ff. Earl of Hardwicke, Feb. 1839, H. P. 

gg. Windsor, Feb. 1837, H. P. 

Mi. French Ship Archibald, March 1846, H. P. 

tt. Orient, Duncan, and Fr. Ship Grand Duquesne, > xt -p 

March 1846, J n. Jr. 

jj. Maria Somes and American Ship Loo-choo, > rr p 

March 1846, S 

kJL Manchester, Jan. 1847, H. P. 

H H. C. S. London, Feb. 1827, H. P. 

From the above, the researches of Col. Beid, Mr. Thom and my 
own, and much material that I have yet mipubhshed, we can speak with 
great confidence of the usual tracks of storms over this great extent 
of Ocean, as being generally from the E.N.E. to the W.S.W., but 
jfrom Long. 80^ East, and particularly when approaching the Mauri- 
thi8 group * having a tendency to curve to the Southward and some- 
times even, according to Colonel aeld's results, back to the E.S.E.f 

"While this work is printing I find in a newspaper, the Mauritien, 
copied from the Hebdomadaire of Bourbon, an account of a hurricane 

* Bodriguez, Mauritius and Bourbon. 

t Mr. Thom differs from Colonel Aeld in this view. From a close 
examination of the documents, I agree entirely with Col. &eld % and while 
preparing this work for the press, I received a report from Conmiander Neville 
of H. M. S. Serpent, detailing a storm in 27'* South 64' B., from which he 

F 
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(Cyclone) between the Island of Bourbon and the Island of 
Sainte Marie, on the East Coast of Madagascar, which gives us 
another track for that locality. The French Frigate La Belle Paule 
was overtaken by a hurricane (Cyclone) in the night between the 
15th and 16th December 1846, or rather she seems, as &r as 
one can judge from a newspaper notice, to have partly run into 
it ; being bound /row Bourbon to St. Marie, where her fair course 
was about W.N.W., the wind gradually increasing from tlie S. E. 
with a falling barometer, till it became of hurricane violence, blow- 
ing every thing to pieces, then ceasing with a calm of an hour or 
two, and recommencing again with terrible fury from the N. West, at 
which point it seems to have abated after completely disabling the 
Frigate. The Corvette Le Berceau in company with her appears to 
have foundered. This hurricane (Cyclone) occurred about 50 leagues 
from the Island of Cape St. Marie, and thus nearly midway between 
that port and Bourbon, and the shift described would give a track 
from about N.W. to S.E. for this locality. It will also be seen 
by reference to the chart. Tracks IX. and X. that the storm of the 
Charles Heddle in the same locality, which will be subsequently 
referred to, had about the same tendency to the S.W. The one. 
Track IX. is laid down as traced in my 13th Memoir, the other is 
made a httle more Easterly and Westerly to allow room for the figures, 
and the seaman will understand that both these, as before explained, 
show that the average tracks, as far as we yet know, are as here 
delineated. 

47 • Between the Latitudes of 5^ and 25° South and the Longi- 
tudes of 75° and 105° East, is a space where, from some as yet un- 
known cause, frequent hurricanes (Cyclones) appear to arise, and to 
progress from thence, at first slowly and then more rapidly; their 
little progression, or uncertain tracks, entitling them almost to be 
called stationary storms. Col. Aeld thinks the Albion* s storm in 

escaped by heavkig to in due time, of which the track (No. VIL) was certainly 
from about N. 16** West to S. 16** East, and it is withm 8*" of the spot where 
the curving of the Culloden's storm is marked on No. VIIL of CoL Aeld's 
Charts. The Serpent's was one of the small tornado-like storms, and mov- 
ing with great rapidity. Other tracks showing at least the tendency to curv- 
ing wiU be seen on the Chart 
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from 5"" to Id"" South, and 80'' to 90'' East, one which may haye been 
in its first commencement at least, '' floating with an irregular motion 
as water-spouts do in calm weather." A storm in this tract in No- 
vember 1843, investigated by myself* from the logs of numerous ves- 
sels, moved up first from the S.E. to the N.W. for two days very 
slowly, and then curved abruptly away to the S. W., its mean rate not 
exceeding 2f miles per hour, and for the first 2 days only 2 miles. 

Mr, Thorn inclines to think that many more of the Mauritius 
storms take their rise hereabouts, and travel the whole distance. 
We have not, I think, sufficient evidence for this inference, though 
there is nothing impossible in it, and some of Mr. Thorn's storms 
are traced a long way. 

"Within this storm tract, and I suspect also within other hurricane 
(Cyclone) tracts, there appear at times also to occur, as already 
noticed, and as will be subsequently quoted for the Bay of Bengal, 
violent little tornado-like storms (Cyclones) which, for the time they 
last, are true hurricanes as to strength, and if taking an unprepared 
ship and at night might be fatal to her. The H. C. S. Rose, Capt. 
Palmer, on the 25th August 1815, in Lat. O"" 55' South, Long. 87^ 
35' E. from a fresh gale at N.E. at noon had a calm of half an hour, 
and at 11 p. m. was taken aback by a hurricane at South, which 
lasted till 3 a. m., carrying away main topmast, main yard, &c. &c., 
and blowing her boats to pieces against the mizen rigging. The 
H. C. S. Macqueen and Orwell (tracks t and / on the Chart) both 
experienced severe hurricanes (Cyclones) hereabout, which were 
travelling from the North in a Southerly direction. 

48. Storms of the Mosambique Channel and to the 
North and South of it. The tracks of two storms investigated 
by Col. TLeid and Mr. Thorn within the northern part of the 
Channel are all we have, but these seem, like the track of a very re- 
markable storm in the Andaman sea (see § 54) to follow the usual 
law of the storms in the neighbouring great ocean, and to move from 
the E.N.E. to the W.S. Westward. 

We have no records of storms to the North of the Comoro Islands, 
nor to the West of Cape St. Marie, North of its parallel. The 
hurricanes of the Northern part of the Channel, however, for such 

* £leyeiith Memoir, Joarnal Asiatic Society, Vol. XIV. p. 10. 
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they are as to yiolence, though perhaps mere tornados as to size, 
reach Mosambique, and I thmk even as far North as Zanzibar. At 
the Seychelles and in the Chagos Archipelago, gales and hurricanes 
are said to be unknown. 

49. From the N.W. point of Australia, Southwards to Cape Lea- 
win, it would appear that storms of great violence, and these often 
rotatory, (Cyclones) occur. At Dorre Island in Shark's Bay, we 
have a good account in Capt. GTe7*8 voyage of one which certainly 
came from the N.E. and was travelling to the S.W. and this is also 
the first instance we have to record, in the Eastern Hemisphere, of a 
hurricane (Cyclone) apparently travelling out to sea from a great 
continent. In the Western Hemisphere we have two instances, Mr. 
&edfield'8 storms (Cyclones) of November 1835, and December 
1839, in which this has occurred, and these hurricanes (Cyclones) have 
been traced from the interior of North America to the banks of New- 
foundland.* To return to the coast of Australia ; Lieut. Wlclfhani, 
of H. M. S. Beaglcy says. Nautical Magazine for 1841, p. 725, 

"" The West Coast of New Holland is at times visited by sudden squalls 
resembling hurricanes, as I was told by the master of an American whaler, 
that in March 1839, when in company with several whalers off Shark's Bay, 
he experienced some very bad weather without any previous warning, but 
it was not of long continuance. The gusts of wind were very violent, shifting 
to all points of the compass, some of the ships lost topmasts, sails, &c I think 
the first squall was from N.E., off the land." 

The analogy of these with the Ceylon and other tornado-like 
gales (Cyclones) will strike every one. The storm (Cyclone) marked 
dd on the Chart on the South Coast is one of a like kind, and is des- 
cribed by Capt. Ridley of the Candahar, as forming with a densely 
black sky to the W.N.W. in an incredibly short space of time and 
within an hour, *' bursting upon us like a clap of thunder, and blew 
a perfect hurricane," which lasted for about 15 hours, and must have 
dismasted the vessel if not prepared, as she was laid with her gun- 
wale in the water. The wind does not appear to have veered more 
than from W.N.W. to W.S.W., but I have marked this as a hur- 
ricane (Cyclone) to put the seaman on his guard hereabouts, as off 
the Cape of Good Hope. 

* I have little doubt that in India we shaU also find this to occur with some 
of the Arabian Sea storms, near the Coast of Malabar and in the Gulf of Cutch. 
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At Swan River, Lat. 32** South, very severe gales of full hurricane 
violence are also felt. The anchorage in Gage's Roads is considered 
as insecure from the N.W. gales, as they are called, during the 
winter. Lieut. Wlckham of H. M. S. Beagle, (Nautical Magar 
zine, 1841, p. 723,) describes one of these storms at Swan River in 
the year 1838, which evidently was rotatory (a Cyclone), and came 
in from the W.N.W. to the E.S.E. (Track aa). He describes also 
another at Houtman's Abrolhos, Lat. 28^ (Track bb) in May 1840, 
which also came in from the Ocean towards the land, or from the 
Westward to the Eastward. We shall subsequently see that from 
about 20^ to 40** S. on the Coast of South America, the storms also 
appear to come in from the Westward. 

50. Storms of the Arabian Sea. — Including in this title the 
whole space North of the Equator, to the Coast of Arabia, Persia and 
Beloochistan, and from the Western Coasts of India and Ceylon to 
the Eastern Coasts of Africa, I incline to think that the storms will 
be found to travel on tracks from between the N.E. and S.E. to the 
N.W. and S.W. This opinion I should however state, is one founded 
more on analogy than on investigation, for I regret to say, that hitherto 
I have been able to obtain materials for the full investigation of two 
storms only,'!' and these seem to have come from the E.S.E., and have 
travelled to the W.N.W. and N.W. We have very much to learn in 
this most important sea, being as it is the highway of the steamers 
from India to England, and subject both on the coast and to the 
Westward of the Laccadives to severe hurricanes (Cyclones). 

♦ 8th Memoir, Journal Asiatic Society, Vol. XII., and 14th Memoir, Jour- 
nal Asiatic Society, Vol. XIV. Since this was written, I have obtained by the 
attention of the present Governor of Bombay, The Honorable G. &. Clerk 
and the Chamber of Commerce materials for the investigation of a furious hur- 
ricane (Cyclone) in April 1847, in which the H. E. L Co.'s Steamer Cleopatra 
foundered, and the Buckinghamshire and other vessels were dismasted or strand- 
ed, and a vast number of native craft were destroyed. From a cursory survey 
of these documents, I am inclined to believe that this hurricane (Cyclone) was 
at first stationary between Cape Comorin and the Head of the Maldives, and 
then that it travelled up in a N. N. Westerly direction between the Malabar 
Coast and the Laccadives as far as Goa, sweeping two of the Islands, Underoot 
and Ealpeni with an awful Storm-wave in its progress. 
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51. Storms of the Bay of Bengal. — I have investigated a 
considerable number of these, and have published part of my investi- 
gations in eleven Memoirs in the Jour, of the As. Soc. of Bengal, and 
I have much yet unpublished. The result however of these pretty 
extensive labours, as shewn on Chart III. is, that in the Northern and 
N. Western parts of the Bay, the storms travel from between E.N.E, 
and East round to S.E. and even S.S.E. towards the opposite points 
of the compass. The rhumbs between E. and S.E. however seem by 
far the most usual ; those to the Northward of East, or nearer to the 
meridian than S.E. 5. S. seem to be comparatively rare. 

52. Between the Andamans and Madras the tracks appear usually 
to be nearly from S. East and East to the Westward and Northwest- 
ward ; but when storms (Cyclones) occur in about 6° or 8® of Latitude 
North, and to the Eastward as far as 90^ East, they seem first to 
travel up from the S.S.E. or S. E., and then to curve away to the 
Eastward towards the Coast of Ceylon, or the Southern part of the 
Coromandel Coast ; though sometimes such storms (Cyclones) travel 
almost due East* or E.b.N. from Long. 90** to the Coast of Ceylon. 
As yet we do not know if the tracks are influenced by the mon- 
soons, and are thus more inclined to particular quarters according to 
the season of the year ; and this is one of many subjects for enquiry. 

53. Off the Coast of Ceylon there appears at times to form a 
sort of very violent but confined storm (Cyclone), though a tme hurri- 
cane, (Cyclone) as to rotation, but which rather deserves the title of 
a tornado-storm from its size : these may come in from the middle of 
the Bay, but I suspect that they are sometimes formed very suddenly 
not far from the shore towards which they travel. The tracks marked 
X. 2 h, and c. are instances of these ; c. is that of a tornado in which 
H. M. S. Sheemess was blown from her anchors, and bilged on the 
rocks in Trincomalee harbour ! in January 1 805, (Asiatic Annual 
Register, Vol. VIL) About Cape Negrais also these little tornado 
hurricanes are met with, and are excessively violent ; one traced by me, 
that of the Cashmere Merchant (marked on the Chart IL, 5th Nov. 
1839), travelled from the S.S.E. or S.b.E. to the Northward. 

* See 14th Memoir, Journal Asiatic Society, Vol XIV. 



Tracks, Andaman Sea, China Sea, 39 

54. The Andaman Sea. — ^This tract, confined as it is, is 
yet subject to hurricanes (Cyclones) of terrific violence, though they 
must be of rare occurrence, for I hare met with no record, nor have 
I heard of any one suspecting even their existence, till the wrecks of 
the Runnimede and Briton transports in Noyember 1844, which I 
was fortunately enabled fully to investigate,* shewed that at times 
hurricanes (Cyclones) fully equal to those of the China Sea or Bay of 
Bengal may arise theref. 

The track of this storm which apparently took its rise in about 
ir North and 96*^ East, was from the E.S.E. to the W.N.W. 

On this and the other Charts the seaman will always note that the 
wind arrows may indicate, though not positively, about the average 
tracks in the parts in which they occur, 

55. The China Sea: see Chart IY. — In the China Sea, from 
the result of the analysis of all the records of storms which I could 
obtain, with the assistance of the Honorable the Court of Directors 
of theE. I. C, from 1780 to 1841, which will be found detailed at 
length in my sixth Memoir,^ and from additional information 
collected by me and laid down on the Chart to December 1846, 
it appears, that the mean tracks of the tyfoons, for the six months, 
from June to November, in which they occur, § are as follows : — 

In June, the tracks are from between S. 30 East and East to West.|| 
In July, the tracks are from between N.E. and S.E. by E. to 

the N. Westward. 

In August, the tracks are from between East and S. 40^ E. to the 

Westward and N. Westward. 

* 12th Memoir, Jour. Asiatic Society, VoL Xm. 

t Froying that a wide extent of sea is by no means necessary for the de- 
velopment of these meteors in their most violent form, though of very small 
extent. 

X Journal of the Asiatic Society, VoL XL 

{I have found as yet no record of a tyfoon occurring from 1st December 
to 8l8t May, in the China Seas. 

I On the 27th and 28th June 1846, the H. C. Steamer Fluto ran into a terri- 
fic tyfoon, in which she nearly foundered, the track of the storm (Cyclone) 
was about from the S. 30** E. to N. 30*> We^ 
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In September^ the tracks are from between N. 60° E. to S. 10** 
E. to the S. b. Westward and N. b. Westward. 

In October, the tracks are from between N. 12° E. and S. 45° 
E. to the S. b. Westward and N. Westward. 

In November, the tracks are from between N.E. and S.E. to the 
S. Westward and N. Westward, evidently varying with the oppos- 
ing strengths of the monsoon and trade wind, and probably also 
influenced by the vicinity of the land.* 

Three remarkable curved tracks XXY., III. and n, will also be 
seen on the Chart. These have been laid down on the clearest evi- 
dence, and may be taken as nearly correct. Tracks XXVI and XXVII 
are, though differing so widely, storms (Cyclones) which occurred 
at the same time ; and at their meeting point it is probable that the 
Golconda Troop ship, with 300 Native troops on board, foundered.f 

The following is a list of references to the tracks on this Chart. 

Rbfsbbncbs to Chakt No. IV. — The China Sba 

AND Adjacent Pacific Ocean. 

No, of Track, Dates, Names, Authority, 

L 1780. I7th July H. C. S. London, H. Piddington. 

n. 1797. 19th June, H. 0. S. Buccleugh, R P.J 

HL 1803. 20thto23dSept.... H. 0. S. Coutts, Cam-) ^ p 

den, &c., J 

rV. 1803. 20th September,.. H. C. S. Royal George, i xj t, 

Warley,&c., J ^ ^• 

V. 1809. 28th&29thSept, H.C.S.I^eBritonand) XT T» 

Fleet, y ^•^• 

VL 1810. 29th & 30th Sept, H. C. S. Elphinstone and ) ^ p 

fleet,.. 3 

Vn. 1812. 8th & 9th Sept.,.. H. B£ S. Theban and) xr t» 

Fleet. J ^••^• 



* Horsburgh (p. 280) speaks of ** a storm coming out of the Gulf of Ton- 
kin." Now this, to a ship crossing from the Coast of Cochin China to Hai- 
nam, is really the Southern half of a great whirlwind, trayelling from the 
Eastward along the South Coast of China, as will be seen by placing the hur- 
ricane card on our Chart 

t See 4th Memoir, Jour. As. Soc. Vol IX. 

X A large proportion of the data for these tracks I owe to the attention of 
the Hon'ble the Court of Directors of the East India Company from their 
records, and several to the kindness of my friend Capt C. Biden, Master Atten- 
dant at Madras, who has been indefatigable for many years in providing me 
with materials. 
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References to Chart No. IV.— The China Sea and Adjacent 
Pacific Ocrajx,— (Continued,) 



No, of Track, 


Dates. 


VUL 


1819. 


28th & 29th Oct,.. 


IX. 


1820. 


29thNoTember,... 


X 


1821. 


18th& 19th Oct,.. 


XL 


1822. 


14th&l5tiiSept,. 


xn. 


1826. 


25thto27th Sept,. 


xm. 


1829. 


9th August, 


XIV. 


1829. 


8th & 9th August, 


XV. 


1831. 


23d September,.... 


XVL 


1831. 


23d October, 


XVIL 


1831. 


24th&25thOct,... 


XVUL 


1831. 


25th&26thOct,... 


XIX. 


1832. 


3d August, 


XX. 


1882. 


22d to 25th Oct,... 


XXI. 


1833. 


28th August, 


XXIL 


1833. 


12th October, 


XXIII. 


1835. 


3d July, 


XXIV. 


1835. 


4th August, 


XXV. 


1837. 


16thto22dNov.,... 


XXVL I 
XX VUL J 


1889. 


22dto24thSept,... 


xxvm. 


1840. 


29th&30thNov.,... 


XXIX. 


1841. 


2l8t July, 


XXX. 


1841. 


26thJuly, 



Names, 



Authority, 



H. C. S. Minerva,. H. Piddington. 

H. C. a Ld. Castlereagh, H. P. 
H. C. S. General Kyd> -a p 

and General Harris, .. 3 

H. C. S. Maoqueen, H. P. 

a C. a Castle Huntley, H. P. 
H. C. S. Bridgewater,.. H. P. 
H. C. S. Chas. Grant,? xj p 

Lady Melville, &c.,... J ^ ^• 

At Canton, H. P. 

At Manilla and the Pa. > Mr.Bedfield. 

nama s first Storm,.... ) 
Panama's second Storm, Mr. Redfield. 

Fort William, H. Piddington. 

At Canton and Macao, H. P. 
Mofl&tt^...... H.P. 

H. C. S. Lowther Castle, H. P. 
Barque TVoughton, .... H. P. 

H. M. S. Raleigh, Mr. Redfield. 

Ariel and Vansittart,... H. Piddington. 

iCaL Thetis, London) ^r p 
Thetis, & Golconda,y "' 



French FrigateMagi- > 
,...3 



cienne antTSt. Paul, ... 5^ 

Hong Kong Fleet, H. P. 

Hong Kong Fleet, H. P. 



The foregoing are tracks from the Chart to my Sixth Memoir, 
" The Storms of the China Sea.'' (Journal As, Soc, Vol, XL) 
The following are mostly from materials since collected, but of which 
the details are not yet published. 

No, of Track, Dates, Names. Authority, 

a, 1797. 2dto4th July,... H.C.S. Buccleugh, Cuff-) IT p;jH;„cr 

nells, and Fleet to the C .^^ ^^" 

w!n.w., 5 *^°- 

b. 1797. 8th & 9th July,... H. C. S. Buccleueh and) 

Fleet to the North-V H. P. 

ward, 3 

c 1797. 16th to I8th July, H. C. S. Buccleugh, .... H. P. 

d. 1816. November, Spanish Brig Vijnlante, H. P. 

e, 1843. 31st October to > Atiet Rohoman & Shaw ? ^ p 

2dNovember, ) Allum, 3 ' 

/. 1843. 31st October, American ship Unicom, 9 -ay 

Manila, S 

a, 1844. 16th & 17th Nov., Ship Edmonstone, H. P. 

X 1845. 10th & nth Oct, H. M. S. Espiegle, Ship 7 q^ p 

Ann and others, ) 

i. 1845. 6th to 8th Oct,... H. M Steamer Driver,. H. P. 

j, 1846. 28th & 29th June, H. C. Steamer Pluto, ... H. P. 

G 
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Bbfebbnceb to Chart No. IV. — The China Ssa anp Awaosnt 
Pacific OqMAJX.—CCkmtinued,) 

No. of Track, Dates, Names, Authority, 

k, 1846. 21st & 22dJiily, Ship Hvderee, H. jp/ 

^ (Mr. J.B.EI- 

/. 1846. Utli& 15thgept, H. M. g. Aginooiirt, ... ) h^M.s!a^- 

(court. 
m. 1846. 15th& 16th Sept, H. M. 8. Bingdoye, . ... H. PiddingtoD. 

n. 1846. 24thto26thSept, Clipper Mi^e^... H. P. 

0. 1843. Mimili, October, H. P. 

p, 1881. Miuiila, October, ...;...; ;..... H. P. 

q. 1845. Manila, November, H. P. 

bQ. The Java and Anamba Seas. — In t)ie China 9ea, I h^ye 
found no record of any T^oon (Cyclone) South of Lat. 9** North, 
nor from thence through the extensive tract which I have entitled 
the Anamha Sea, lying between 3omeo and the IVf day Penins^^, 
Banca and Sumatra, to 3° South, where the Java Sea begins. In 
the Jaya ^ea itself, dupog the N.W. monsoon, strong gales ar^ 
often experie^ced, but whether these are at any time rotatory we 
cannot yet say. 

b7. The Banda, Celebes, and Sooloo Seas.— One of these 
Seas has an open space of upwards of forty square degrees, 
though as just remarked (§54,) a large space is by no mean^ 
indispensable to the production of the most violent hurricanes, 
and in reference to this and the Anamba Sea, as we shall subsequent- 
ly shew, for the Pacific Ocean at least, rotatory storms (Cyclones) 
may occur close to the equator ! We do not know of any true 
hurricanes (Cyclones) occurring in them, thoi^h strong gofes are 
certainly of more frequent occurrence, than from their vicinity to the 
equator and land-locked position would be supposed. The numerous 
volcanoes (see §33 p. 1 9) wi^h which the Moluc$;as fkbo^no^ may have 
some influence on the meteorological phoenomena. 

58. The Timor Sea.— T^us grea^, and yet ^mper%tlj known 
extent of Ocean, extending from Java ancj the N.W. point of New 
Holland to Torres Straits, is subject to severe hurricanes of a true 
rotatory character (Cyclones) revolving according to the law for 
those in the Southern Hemisphere and travelling from the E.N.E. 
to the W.S.W. or ?. Westward ; at least those from the meridian of 
Timor to the westward appear to do so. !^t of this meridian we 
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know oaIj of one hurricane (Cyclone) which occurred at Port Essing- 
ton, Liit. 11^ 22' S. to^. 132^ ICKE. in December 1839, in which 
tt. lit. d^. Peloruis Was driven on s&ore, and the new settlement nearly 
destroyed. It Was of sitiall extent though its violence was excessive, 
and the Baronleter sunk to 28^ 52'. Its track may have been from 
die Eiist to th6' West, or not far from those points. 

59. Along the South Coast of Australia to Bass* Straits, 
though the usual Westerly winds and gales of the higher latitu- 
des in. both hemispheres prevail during the greater part of the year, 
I have' no doubt that rotatory storms (Cyclones) also often occur. 
The gales are described as beginning at N.W. with a low Barome- 
ter^* and thick rainy weather, increasing at West and S.W. and 
gradually veering and moderating to the South and even S.S.E.f 
Some6mes also they return to West or more Northerly, with a fall 
in the barometer, but the gale is not then over, though it may 
diminish or die away for a day or two. Sometimes the wind flies 
round suddenly from N.W. to S.W., and the riedny thick weather 
then continues a longer time. This account is a little abridged from 
Borsbuirgh, Vol. I., p. 121^, and if the Northern half of the Horn 
Card for the Southern Hemisphere be moved slowly from West to 
East over a dot marked on a Chart, in about the parallel of 40^ S., 
the usual track of ships proceeding towards Bass's Straits, it will 
be seen at once how closely the first part of this description answers 
to the case of a rotatory storm (Cyclone) overtaking and striking a 
ship widi its N. Eastern quadrants, and travelling faster than the ship, 
or say on a parallel course. The centre is nearest to her. when the wind 
is at West ahd therefore the gale strongest, and it leaves her with 
the Southerly winds as it proceeds ahead of her. The case of the 
renierwat of the gial^ may be that of the ship's overtaking it again, or 
of another vortex following clbsely on the first, and the " flying 
round suddenly" occurs, unquestionably, where the central portion 
of the storm (Cyclone) reaches the ship. The long duration of the 

♦ 29.5% or lower. 

t With the barometer rising to above 30 inches. 

{ The original is by Flinders, but the reference has not been given in 
Horsburgh. 
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stonns b doubtless owing to ships usually scudding with them, 
being a fidr wind. All this b however but ** s^eat probability,** and 
to make it a full certainty, we should have the logs of Whalers cnr 
other vesseb in higher latitudes with Easterly gales at the same 
time. In the Chapter on which I speak of the Storm Wave and 
Storm Currents, the seaman will find a caution of importance to him 
when approaching Bass' Straits. 

We have no good records for the storms off the coasts of Van 
Diemen's Land, nor any for those to the North between Bass' 
Straits and Port Jackson. Within Bass' Straits I find in a review 
of the voyage of H.M.S. Beadle, that Commander Stokes says : 

" The gales in Bass's Straits begin at N.N.W., and draw gradually 
by W. to S.W., when they subside. If it backs it will continue, but 
the barometer will indicate its duration ; it b seldom fine with a 
pressure of 29.95 in. ; and always bad if it faUs to 29.70 in." 
Thb exactly represents the Northern half of a circular storm 
(Cyclone) travelling through the Strait from the Westward. The 
" backing" would be the case of a rotatory storm (Cyclone) passing 
up from the S.W. to the N.E. and lasting longer, either because its 
diameter was greater, or because its motion was slower, having been 
checked in its passage over the N.W. part of Van Diemen's Land, 
for the passage of storms (Cyclones) over high land certainly checks 
for a time their rate of travelling. 

60, The Northern Pacific Ocean. — Off the South Coast 
of Japan we have one account of a storm (CycloDeJ by Admiral 
Kmseiuitem in 1 804,* which appears to have been travelling from 
the Southward due North, as deduced from the shift of wind which 
he experienced. It was in Lat. 3 r to 32^ North, that thb Tyfoon 
(Cyclone) was experienced, and in sight of the South Coast of Japan. 
At Chusan, Lat. 36"^ N. in Sept. 1843, a severe Tyfoon (Cyclone) was 
experienced, which undoubtedly came from the S.E. They are said 
to be uncommon there. In Lat. 27° N. Long. 122^ E., or between 
the North end of Formosa, the Loo Choo Archipelago, Chusan and 
the Coast of China, I have also a newspaper record of a storm 



* Chinese Repository, Sept 1839., 
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(Cydone) experienced by the Ship Cacique, in September 1843> in 
which the shift, with a short calm, was from N.E. to S.W. shewing a 
track jfrom the S. Eastward to the N. Westward at that season of 
the year. Our track n also, within the Straits of Formosa, which is 
that of H.M.S. Ringdove, in the month of Sept. 1846, is from the 
S.Eastward, and it will not escape the reflecting seaman that here, 
as in the corresponding latitude in the West Indies, we have a wide 
extent of Ocean to the Eastward, on the limits of the trade winds, then 
a sort of barrier of Islands formed by the Japan, Loo Choo, Typinsan 
and Formosa Archipelagos, and within these a confined sea of seren 
or eight degrees in width, and eight to ten in length, bounded by 
the great Continent of Asia. When we collect more data, we shall 
be better able to pronounce if the effects of these similar circum- 
^ances are also similar ; at present we can only notice the probability 
and regret our want of materials. 

Further to the Eastward, at the Bonin Islands, Lat. 27^ N. Long. 
142^ East, tempests of hurricane violence are said to be frequent, 
and to come from the Eastward. 

In the space comprehended between the Philippines, the Bashee 
Islands, Formosa, and the Loochoo Groupe to the West and North, 
and the Bonin and Mariana Islands to the East and South, Tyfoons, 
(Cyclones) are excessively sudden, and certainly come from the 
Eastward. The ship Montreal, of Boston, even experienced ** a Ty- 
foon" in 9° 11' North, Long. 140° East, which is to the South of 
the Carolina Groupe.* On the Eastern Coast of the Philippines 
severe gales are known to prevail, which become true Tyfoons (Cy- 
clones)t. 

It will be seen on inspection of the chart, that I have been able 
to trace, partly from documents now half a century old, but highly 
authentic, being the logs of the East India Company's Fleet of 1 797, of 
which the Buccleugh formed one, and in which H.M.S. Stoift, foun- 

* Memorandum by Mr. Slllottf B. N., Master H. M S. Agincourt 
t The Natives of the Philippines, who like all nations of Malay origin are 
good fishermen, and daring seamen after their own fashion, perfectly distin- 
guish between the tyfoons or turning gales (Cyclones) and the strait-lined> 
Monsoon gales. Thoy call the first Bagyo and the latter Sigua, 



4^ TratkB^ N&rihem Padftc. 

deredf wbfle conrojiog^* a feW tracks, "^i^oii aM aga& cokVbboifated by 
that dl the Tyfooh (Oycloiie)' e^erienced' hf H.M.S'. Driiier, id 
October 1845, (t.^ If wei follow thes6 tracks with the 63^6 to the 
shorto of thegreiat island df Luzon, with its extensive duEdns of lofty 
nioimtains, ire sh^ easily conceive hov^ in forcing their n^ay av^ 
amongst thes^ obstacles, a^ Well as iA passii^ thibfag^ (!he tikshee 
Passage, liiany of thc^ storms may be deflect^ fi'om' their course to the 
North West to one towkrdsl the litest and S.W. since there is no sdi^ 
of doubt that curved trades 0(icur in the opisn Seti, in the China Sea,' 
Baj^ of Beiiga}, Southern Indian; Ocean and West Indies. 

tfence We may perhaps- say for this tract/ i. e. from r' or 8° to 
40° North, and from the meridian of the IMariana^ to the Coast of 
China and the Philippines, the tracks are ft(mi between the S.E. 
and N.E. to the N.W. ahd S.W., perhaps with sOme a little nearer 
to the meridians, according to the varying state of the Sifonsoons and 
Trades, and other causes of which we are as y'et ignorlint. 

Amongst the Marianas and Carolinas storms appear to occur, and' 
in some seasons frequently, but we have no authority dxdept that of 
analogy, and what I have given above, to ptt)notUi($e th^m rotatory 
(Cyclones) or to deduce their probable tracks. 

Of the great extent of Ocean in the Northern Pacific, frorti tlie 
Marianas and Carolinas to the Sandwich Islands and West Coasi 
of North America, we have also but very little notice, ahd none ftbm 
which we can deduce the nature or tracks of the storms if they are 
rotatory; but from what will be presently said of the storms 
of the Southern Pacific, there seems no reason to doubt that as 
the same causes exist so the same effects are produced, and that ro^ 
tatory storms (Cyclones) are found in the Eastern partof the Northern 
Pacific turning according to the law of their revolutions for the North- 
em Hemisphere "Qj or against the hands of a Wateh, and usually 
traveUing on tracks tending gradually to the Northward, until in- 
fluenced by the West Coast of North America, for which I have 
been also unable to obtain any data. 

* See Fart III, for details of the lesson afforded us now by this dismal 
event. 
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61. In 7^9 TROPICAL KPOIPNS Of THB jSpUTHS^Jf PACIFIC 

from ibje BaiTier £ee& of Nei^r HoUiuqudy tlirough the numeroua 
gjroupes of islands to the Low Ardupehigo, and perhaps eyen to near 
the Coast of S. America, and from the Equator to Lat. 25^ S. 
there is no doubt that t|nie hurricane storms (Cyclones) occur of 
as great violenjce at least as those in thje Northern Pacific just alluded 
to ; but from the scfUtered accounts fron^ single ships, or missionary 
residents on the various islands, we cannot with confidence say any 
thing positive as to their tracks, though tl^py appear to come from 
the Eastward amongst the islands, and sometimes to curve to the 
Southward. The foUowing are a few notes. TThe seasons at which 
they prevail seem ^o to be the same as those of Mauritius and 
B9if|rbon. 

At Vitileva, in the Fejee Groupe,* in February 1841, a well defined 
circular storm^ (Cyclone) tolerably observed, seems to have moved to 
the Southward, and though it lasted four days was not felt at Tonga, 8 
or 10 d^ees to the S.E. of it. 

At Apia Harbour in the Samoan Groupe, (Navigator's Islands) Lat 
14^ S. on the 16th December 1840, a true hurricane storm (Cyclone) of 
great violence, with a fall of 4 inches of the mercury, (by a damaged 
barometer) was observed, moving from the North to the Southward, 
and four years previous, another, also well defined, moving from the 
N.E. to the S.Eastward, the change of wind being from S.E. to N.W. 
The space between the Samoan (Navigator's) Islands and Friendly 
Island? is said, expressly, to be subject to violent hurricanes, and that 
scarcely a year passes without some of the Friendly Islands suffering 
from them. Their violence is such, that many of the American 
Whalers, have been made complete wrecks of by them — ^two were lost 
in 1842t at the Navigator's Islands. 

At the Kingsmill Groupe on the Equator I violent storms, which 
seem to be Tyfoon-like are experienced. 

AtVavaooin the Friendly Islands, Lat. 19" S. Long. 173' W. in 
1837, the American Whaler Independance, was driven on shore by 
" a hurricane," and taken off by the shift of wind. 

* U. S. Exploring Expedition, Vol. iii. p. 321. 
t Year uncertain. 
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The account of the storm at Raratonga, in the Harvey Islands, in 
IQ"" S. 160'' W., described by Mr. WUliamB, and quoted by 
Col. &eidf gives us unfortunately nothing further than the certainty 
that hurricanes (Cyclones) prevail there at times. 

Mr. Tbom says, p. 341,— ''In December 1842, H.M.S. the 
Favorite, on her way from Tahiti to the Island of Mangeea, met with 
a storm of a rotatory kind, and so severe, that the vessel was hove to 
under a main topsail. Capt WtlllaiiiB was warned of a hurri- 
cane before his departure, which shews that storms of this kind 
are familiar to the natives." 

62. At New Zealand there is no doubt that true rotatory hurri- 
canes (Cyclones) sometimes occur, and these of considerable violence. 
In the U.S. Exploring Expedition, Vol. II. p. 381, is a very good 
account of one which occurred on the 29th February 1840, at the 
Bay of Islands ; said to have been the severest which the Mission- 
aries had experienced there. It was felt at other stations, with all 
the veerings, calm centre, &c., of a true tropical hurricane (Cyclone) 
its course being to the S. Westward.* In July, 1840, H. M. S. 
Buffalo was wrecked, on the 28th, in a heavy gale which lasted 
three days, at Mercury Bay, New Zealand. About that time also 
three American Whalers were wrecked at Port Leschenault, in one 
of the strongest hurricanes ever experienced by their commanders. 

63. In the great space lying between Van Dieman's Land and 
Cape Horn, we have scarcely any observations of rotatory storms, 
(Cyclones) but in a capitally well kept log of the ship Lord Lyndoch, 

* It is said to have passed between the Bay of Islands and the Biver Thames, 
which lie about S.S.E. ^ E. and N.N. W. \ W. of each other, hence the track may 
have been either to the Northward or Southward of S.West. Its track to the 
S. Westward or perhaps S.S.W. after crossing the Island, I am enabled per Aa/» 
to corroborate from a log in my possession, of the Ship Addaide, which vessel 
between the 1st and 2d March, about 3^ degrees due West of Cape Egmont, 
experience^ a smart ''gale'* commencing at about E.b.S. or E.S.E. and veer- 
ing to S.b.E. reducing her to close reefis with a heavy cross sea. This roughly 
calculated gives 340 miles for 36 hours, or about ten miles per hour. Com- 
modore Wilkes suggests that this New Zealand Hurricane, (Cjdone) 
may possibly have been the same as that which occurred at the Feejee Groupe, 
which is very probable. 
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Capt. Olappertoiif now Master Attendant at Calcutta, I find that in 
the month of December 1820, in Lat. 45° South 1 1^ West, a " gale" 
was experienced which veered from N.W. to S.W. in 14 hours, or 
about half a point an hour, in which time the ship, standing to the 
North 60° East, made about 83 miles on that course. If this was 
a rotatory storm (and the Bar. fell from 29°70, to 29°07,) it passed 
her to the Southward, on a track a little to the Northward of West, 
and travelled at the rate of about 16 miles per hour. Judging from 
the fidl and subsequent rise of the Barometer, as well as the veering 
4of the wind, there seems no reason to question that it was so. 

64. In a newspaper article copied from the Sydney Herald^ I 
find the following extracts and notes, evidently written by some person 
who understood and was endeavouring to teach the science, but I 
regret that of a series of papers only a part of one has fallen into my 
hands. *' So completely does the law of rotation appear to be from 
left to right, in gales of wind off the coasts of Australia and on the 
neighbouring ocean, that it is scarcely possible to escape the obser- 
vation, in perusing the log books of any extended cruize. One 
ftirther example, to show this, shall now be quoted. 

" The whaler Merope, left Sydney 22nd March, 1840, with wind at 
the South, steering for Lord Howe's Island. On 27th, she was in 
35° 4' S., £. 158° 35' £. The order of the wind's changes was as 
follows: 23d, at S. E. veering N.E.— 24th, N.N.E. and N. E.— 25th, 
increasmgfrom N. E., N.N.E., E.N.E. with a tempest, — 26th, N. 
E. to N. with confused sea ; N. W. and drawing to W.— 27th, S. W. 
S. S. S. E, and back to S. The wind thus completed a revolution 
in five days, on a direct course, from left to right. 

'* Between Australia and America, a similar course is pursued by 
the winds to that which is followed between the Cape of Good 
Hope and Cape Leuwin, and more than one instance has come 
before us, of vessels having been driven all round the compass be/ore 
the te^W during a gale, not far from Cape Horn. 

" The following examples from Captain Stokes' Journal (given in 
Vol. III., of the Beagle's Voyage) shews the general character of the 
gales on the West coast of America. About the Lat. of 50° S. on 
5th April, 1828, a gale came on from N. off Cape Tres Puntas, blow- 

H 
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ing on 6tb, 7th, andSth, from North, N.W, and S.W., with squalls, 
thick weather and rain. It abated on 9th, veered to the Southward, 
and then to S.E., when it ceased. Thb was from left to right. 

*' On the 10th April, another gale came on from N.W., which as 
suddenly subsided in the western quarter. This, Captain Stokes 
says, '' was singular, for those we have experienced generally com- 
menced at North, thence drew round to the Westward, from which 
point to S. W. they blew with the greatest ftiry, and hauling to the 
Southward, usually abated to the Eastward of South," (p. 1 92). These 
gales therefore rotate yrom left to right J* • 

65. It would seem that as to violence at least, hurricanes are felt 
as far South as Patagonia, where (Nautical Magazine for May 1 846,) 
" a severe S.S.E. hurricane" is said to have *' swept the coast" from 
the Bay of Camaras to the island of Desejada, occasioning the loss of 
twelve English and American vessels. We do not know if it was 
rotatory, or what was its track. 

66. In the Voyage of Don Juan de Ulloa in 1 743, speaking of 
the weather on the Coast of South America,* we find some account of 
storms which resemble rotatory ones, and the latter part b in fact a 
description of one. I have abridged the extract a little, in parts 
unessential to our present subject. 

** Tempestaons weather is equally common in the latitades of 20" and 23^ 
in the South Sea as in the Oceans of Europe. Along the coasts and adjacent 
seas, the winter begins in the month of June and lasts till October or November, 
its greatest violence being past in August or September. Storms which arise 
with great rapidity are very firequent during the whole winter ; Northerly 
winds are very prevailable, and often of extreme violence, raising a tremen- 
dous sea. It often happens that these violent North winds, without the least 
sign of an approaching change, shift round instantly to the West, which change 
is called the trave8ia,'\ but continue to blow with the same force. Sometimes 
indeed this sudden change is indicated by the horizon clearing up a little in 
that quarter: but in seven or eight minutes after the appearance of this small 
gleam of light a second storm comes on; so that when a ship is labouring 

* I am quoting from a written extract from the English translation, in 
which the page and volume are not marked. 

f A Spanish word meaning Oblique or transverse, used also for a side or 
contrary wind. The change we see if one of eight p(nnt8 as here described. 
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against the violence of a storm from the N. the greatest care must be taken, 
on the least appearance to prepare for the traveaia; indeed its rapidity is 
often such as not to allow time sufficient for making the necessary prepara- 
tions, and the danger is sufficiently violent if the ship has her sails set, or is 
lying to. 

** In the month of April 1743, in the latitude of 40^, I had the misfortune of 
experiencing the fury of a storm at N. which lasted in its full violence from 
the 29th March till the 4th of April Twice the wind shifted to the traveaia^ 
and veering round to the Southward, returned in a few hours to the North. 
The first time it shifted to the West, the ship by the vortices formed in the sea 
by this sudden opposition to the course of its waves, was so covered with water 
• from head to stem, that the officers concluded she had foundered, but fortu- 
nately we had our larboard tacks on board, and by a small motion of the helm, 
the ship followed the change of the wind, and brought to without receiving 
any damage; whereas we should otherwise, in all probability, have been lost 
Another circumstance in our favour was, that the wind was some points to the 
westward of N. for though these winds are here called Nortes (Northers), they 
are generally between the North and N.W. and during their season, veering 
in some squalls to the North in others to the N.W. ; sudden calms also inter- 
vene, but if these happen before the wind have passed the travesiOy it returns 
in about half, or at least an hour with redoubled fury. These dangerous 
variations are however indicated by the thickness of the atmosphere, and the 
dense clouds in the horizon. The duration of these storms is far f^m being 
fixed or regular; though I well know some pilots here will have it, that the 
North wind blows twenty-four hours, and then passes the travesia; that it 
continues there with equal violence three or four hours, accompanied with 
showers, which abate its first violence ; and that it then veers round till it 
comes to the S.W., when fair weather succeeds. I own indeed that I have in 
several voyages found this to be true; but at other times I experienced that 
the successive changes of the wind are very different.* The storm at North 
I before mentioned, began March the 29th, at one in the afternoon, and lasted 
till the 3 1st at ton at night, which made 57 hours; then the wind shifted to 
the travenOf where it continued till the first of April without any abatement, that 
is, during the space of twenty-two hours. From the West the wind veered 
round to the W.S.W. and S.W., still blowing with its former violence. Hence 
a short calm succeeded; after which, it a second time shifted to the North, 
where it continued blowing with its former fury fifteen or twenty hours; then 
came on a second traveaia ; and soon after its violence abated, and the next 
night shifted from S.W. to S.E. Thus the whole continuance of the storm 
was four natural days and nine hours; and I have since met with others of 

* When in a diffisrent part of the storm circle.— H P. 
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the same Tiolence and duration, as I shall mention in their proper place. 
What I would infer from my own experience, confirmed by the information 
of several pilots, is, that the duration of these storms is proportional to the 
latitudes; being between twenty and thirty degrees, neither so yiolent nor 
1 asting as between thirty and thirty-six, and still increasing in proportion 
as die latitude is greater. 

** These winds have likewise no regular or settled period, the intenral betwixt 
them being sometimes not above eight days; at others much longer; nor do 
they always blow with the same violence; but are most uncertain in the 
winter, rising suddenly when least expected, though not always blowing with 
the same force. 

*'In this sea a change of the wind from N. to N.E. is a sure sign of stormy • 
weather, for the wind is never fixed in the N. E. nor does it ever change from 
thence to the E. its constant variation being to the W. or S.W. cmUrary to 
what i» seen in the Northern hemisphere. Indeed in both the change of the 
wind usually corresponds with the course of the sun, and hence it is, that as 
in one hemisphere it changes from R to S. and thence to the W. oonfirmable 
to the course of the luminary, so in the other it changes, fi>r the same reason, 
from the E. to N. and afterwards to the West 

*' It is observed, that within thirty or forty leagues of the Ck>ast of Chili, 
while one part is agitated with storms at N., the S. winds freshen in another. 
This, however singular it may appear, is no more than what was experi- 
enced by the three ships Esperanza, Belen, and Bosa, which being at the 
mouth of the Bay of Conception, the latter took her leave of them, and 
bore away with a fresh gale at S. to Valparaiso, whilst the others who steered 
for the islands of Juan Femandes, were overtaken in their passage by a 
storm at K.** 

The foregoing extract is long, but it is the best anthority I have 
for the tracks. The change from due North to due West, with or 
without an interval o£ calm, would indicate a storm coming in from 
the Pacific and from the N. Westward, supposing always the law of 
rotation to be the same here as it has been shown to be in other 
parts of the Southern hemisphere. Don J. de mioa's own account 
in the next paragraph, describes accurately enough either two storms 
(Cycbnes) following dose upon each other, or a vessel drifted round 
and round the same vortex, and in the absence of any more detailed 
account it is impossible to say which it was. The changes are evidently 
those of a circular storm (Cyclone) of very slow progression, coming 
in from the N. Westward. And this is farther confirmed by the 
account of the three ships in the last paragraph. We may therefore 
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venture to say that the storm tracks between 40° S. and 20° S. between 
the meridian of Juan Fernandez and the coast of South America, 
appear to be from the Westward (and probably from the North 
Westward) towards the Coasts. See p. 37 for what is said there of 
the tracks on the West Coast of Australia. 

67. From 20° South to the Equator and thence to the Gulf of 
California, our information is still very deficient. Mr. B>edfield and 
Colonel &eid incline to think the storms on the coasts of Nica- 
ragua, Guatimala and Mexico are connected with those of the 
Gulf of Mexico, or perhaps originate there. In a recent memoir,* 
Mr. »edfleld says : 

** According to Humboldt, both the Eastern and Pacific coasts of Mexico are 
rendered inaccessible for several months by severe tempests, the Norths 
prevailing in the Golf of Mexico, while the navigation of the western (Pacific) 
coasts is very dangerous in July and August, when terrible hurricanes blow 
firom the S. W. At that time, and even in September and October, the ports 
of San Bias and Acapulco are of very difficult access. Even in the fine season, 
firom October to May, this coast is visited by impetuous winds from N. E and 
N. N. E., known by the names of Papagallo and Tehuantepec. 

''It appears in like manner that the coast of Nicaragua and Guatimala in the 
Pacific, is visited by violent Southwest gales in the months of August and 
September, known by the name of Tapayaguas, which are accompanied with 
thunder and excessive rains ; while the Tehuantepec and PapagaUoaexsti their 
violence during a clear sky. 

"This seems to show that the so-called Papagallos, Tehuantepec, and Norther 
of Vers Cruz, severally, are but the clear weather side of a revolving gale, 
like the North-wester of the coast of the United States ; each in its turn being 
but part of a great vortical storm, which, in certain other portions of its area, 
or route, often exhibits an abundance of rain. 

" Humboldt suggested that these Northerly winds may blow firom the Atlantic 
and Gulf of Mexico to the Pacific, and that the Tehuantepec and Papagallo, 
may be merely the effect, or rather the continuation, of the North wind of the 
Mexican Gulf and the Briiottes of St*. Martha. But the vortical character and 
determinate progression of violent gales was then unknown, and I cannot doubt 
that the Northers which visit the Pacific coast and the Gulf of Tehuantepec 
precede, in point of time, the same storms in the Gulf of Mexico, and are iden- 
tical with them, having, commonly in this region, a Northerly progression." 

* American Journal of Science and Arts, March 1846. New Series, No. 1, 
p. 164. 
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Col. &eid says, 

•• It is posribl© that the Spaoiards may applj the tem Noptes, op Northers, 
to more than one phenomenon; but the yiolent North winds in the neigh- 
bourhood of Vera Cruz, are frequently no other than the left hand side of 
rotatory storms, in their Northerly progress across the Gulf of Mexico.*^ In 
this remark I fully concur. 

68. Of the tracks of stonns, and even if any are rotatory (Cyclones) 
in the European Seas, we have but little information, and in truth this 
may remind us to be thankful for what is already collected in distant 
oceans, when we see how little is yet accomplished at our own doors. 
Beginning then with the Mediterranean, it would appear from the 
account published by Mr. Tbonif p. 262, that tornados or tornado- 
storms are certainly experienced there. The N. Westerly gales in 
the Gulf of Lyons, those which are at some seasons of the year 
common in the ^gean, and especially those of the Black Sea, may all 
be either rotatory or straight-lined winds,t or those which appear to 
be straight-lined, may in reality be parts of great circles or Cyclones. 

On the Coast of Syria from Acre to Beirout and in the Eastern 
parts of the Mediterranean, the British Fleet on service in that 
quarter, experienced in December 1840 a most seyere gale, which, 
alluding of course to its strength and not to its rotation, they all call 
*' a hurricane." From the published account of the narrow escape of 
H. M. S. Bellerophon, 74, (Nautical Magazine 1841,) at Beirout, it 
would seem that the wind veered between 5 a. m. and 9-40 p. m., 
from S.W. to N.N.W., or 10 points in 16^^ hours, which might have 
been the effect of a rotatory gale (Cyclone) travelling slowly to the 
E.S. Eastward. Unfortunately, and this k a most vexatious omission, 

* Second edition of ** Attempt to develop the Law of Storms," &c. London, 
1841. 

f And as not very remote we may add to these the Caspian, which from the 
days of Horace has been noted for its sudden and violent tempests. In Dr. 
B« Da Glarlie's Travels, voL IL of the octavo edition, is an account of a 
violent storm which he experienced in the Venetian Brig Moderato, at the 
mouth of the Straits of Marmara, (Constantinople) which appears to have been 
a violent litUe Tornado storm moving up to the £.b.N. or E.N.E. with some 
peculiar appearances of ** whirling clouds," of which it is to be regretted we 
have not more details. 
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the direction of the wind is never given in the other accounts, or but 
Yi^iuely, so that we are left in much doubt about this storm, and 
about the winter gales of the Levant in general. 

The accurate knowledge of this would often be of great utility. At 
present we cannot even pronounce that the storms of the Mediterra- 
nean are rotatory, and it is therefore idle to speculate on their tracks. 

In the Channel, Irish Channel and German Ocean, and perhaps 
in the Baltic, we have some disjointed evidence of the heavy gales 
being at times rotatory and coming up from the S.E. and unques- 
tionable Hurricanes (Cyclones) both as to their violence, veering, 
calms and shifts, have been met with in the Chops of the Channel, 
though of small extent. 

The general tendency of all the evidence is to show that they come 
in from the West and S. West, and travel to the East and North 
East, but here again our knowledge stops for the present.'*' 

Q9. Vhe averaflTO rates at which Borrloaiftes (O7- 
clones) travel on different tracks is also an essential part of 
the seaman's knowledge, to enable him to form the best judgment of 
how he may avoid or profit by a storm (Cyclone.) These rates vary 
greatly, not only in various parts of the world, but even in the same 
localities, and at the same season ; nor does the size of a hurricane 
afford any rule whereby to estimate its rate of travelling, as both large 
and small ones are known to move with great rapidity, or at moderate 
or slow rates without, apparently, any sort of law. It has been conjec- 
tured that the vortex below was carried forward by currents of wind 
above, as we see waterspouts move with the clouds from which they 
proceed; but it is objected to this, that the upper strata of clouds are 



* And nntil the Science is made, as it assuredly ought to be made, as much 
a matter of National research as the Trigonometrical Surrey or other establish- 
ment of the kind, it is to be feared it will for a long time make but little 
progress. If we were even to suppose a sailor of independent fortune, and with 
aU the required talents, devoting himself to the research, he would still want 
the influence to persuade, and oftener the power to (2emanJ reports and returns ; 
and would in all probability, when writing from London to Oporto, Archangel 
Alleppo or South America for data of great importance, find that his requests 
were useless unless he had an agent on the spot 
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often seen, through breaks m the storm, to move across or against the 
track of the hurricane'*' (Cyclone.) We are thus as yet as entirely 
in the dark as to what causes their progressive motion, as we really 
are as to what gives them their violent gyrations ; and we are still 
more so, if we consider that like sand-storms or dust whirlwinds, 
some of them appear to remain comparatively stationary for hours or 
a day or more (see p. 34 § 47,) moving at a rate of 1-5 or 2 miles an 
hour, and then to start off, as it were, on a track upon which their 
size and velocity gradually increase! We find them also usually 
much diminished in their velocity when they pass over land, especi- 
ally if it be high, and it would appear too that storms sometimes 
decrease in size and in rate of travelling, but augment fear^y, in so 
doing, their violence,t and this when passing over the open ocean. 

It is then quite impossible to say to what their progression is 
owing, but the seaman will not fail I trust to recollect that all his 
observations may be useful to those who are ready to turn them 
to the best account, if he will but register and communicate them; 
and that what may appear to him at the time, a very insignificant 
occurrence may, by chance, aid greatly in working out this mysterious 
branch of the research. In giving the rates, then, at which storms 
(Cyclones) travel, as far as yet known, I shall follow the order in 
which I have described their tracks, passing over localities in which 
we have no good data for their rates of travelling. 

70. In the West Indian and North American storms (Cyclones) 
the highest rate given by Mr. Sredfield is 43 miles per hour,^ and 
the lowest 9.5 miles. The mean rate is thus 26 miles, which last or 
perhaps from 16 to 20 miles per hour should always be taken as the 
lowest rate at which a storm in this part of the world tnay be moving. 

* Which itself has a track against the prevaHiiig winds, as in the Atlantic 
hurricanes moving to theN.£. against the Trade ; or oblique to them, as the 
hurricanes of the Southern Indian Ocean moving to the W.S.W. across the &£. 
Trade, and those which occur in both monsoons in the Bay of Bengal and in 
the China Sea also moving obliquely, or at right angles to it 

f A well marked case of this occurred in the Bay of Bengal in Nov. 1839, 
when Coringa was devastated by a furious hurricane (Cydone) which was traced 
from the Andaman Islands across the Bay. Jour. As. Soc. voL iz. p. 438. 

X The Cuba Hurricane of Oct. 1844. 
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The Atlantic Stonn, noted at p. 27, appears to have trayelled at about 
1 1.4 miles per hour. 

71. In the Southern Indian Ocean Mr. Thorn considers that the 
rates of trayellmg may be from 9 and 10 to little more than two 
miles per hour, and that the diminished rate occurs about where he 
supposes the storms to terminate near the Southern tropic, and on 
the meridians between Madagascar and the Mauritius. Col. &eid 
has laid down from 7 to 12|^ miles per day, in his Chart of the 
Hurricane (Cyclone) of 1809, No. VIII.* My own researches 
certainly prove that about the part I have called the " Storm tract," 
(see p. 34, 35) the Hurricanes (Cyclones) are of very slow progression, 
being from 2} to H miles per hour only, and upon a singularly 
eorved track. I shall advert in the following section more fuUy to 
these nearly stationary storms. 

72. In the Mosambique Channel the rate of the Boyne^s storm 
(Cydone) in 1838, is laid down as about 10 miles per hour, though 
from the log of a single ship all these calculations are very uncertain. 

73. In the Arabian Sea, from very scanty data, we may estimate 
from 4 to 16 miles per hour as the rate of progression. Our infor- 
mation here, however, is yet singularly deficient. 

74. In the Bay of Bengal, my researches, both published and 
unpublished, enable me to say that the storms (Cyclones) travel at 
rates of from little more than 2 to 39 miles per hour, but this last 
very high rate has occurred only in one instance, and from 3 to 15 
miles may be taken as the usual rates. 

The low rate of ''little more than two miles an hour" (53 miles 
in 24 hours) is that of the tremendous storm (Cyclone) and inunda- 
tion of Burrisal and Backergunge at the mouth of the Burrampooter 
and Ganges in June 1822, in which upwards of 50,000 souls and 
vast property in houses, cattle, &c. perished. I have investigated 
this storm (Cyclone), and its track is that marked /on Chart III. 

The great rise of the Waters was probably owing in part to its long 
action over one point, and in part to its being there " a S. E. storm 

*Dediioed, however, from imperfect data, the fleet being much together, so 
that the OLtent of the storm circles is partly conjectnred. 

I 
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M day" at Bnltisiil, which is exactly the wind required to dam up 
the stream of the great estuary of the Burrampooter and Oanges. 

75. In the Andaman Sea, where as hefore noted hurricanes 
(Cyclones) of terrific violence do occur, the one which has been traced 
travelled at the rate of about four miles an hour only. 

76. Off the Coast of Ceylon the small tornado-like storms (true 
Cyclones) of excessive violence, alluded to at p» 38, travel perhaps at 
from five to ten miles an hour or more. 

77. In the China Sea, from the result of all my investigations, we 
may safely set down the rate <tf progression at from seven to twenty- 
four miles pet hour. 

78. The scattered notices and single logs which we have for the 
Parific Ocean, though they enable us to announce with certainty that 
the storms there are often circular (Cyclones) and of great violence, 
yet do not enable us to give any rate for thrir progression. The 
seaman, however, who is threatened with one will do wdl never to 
allow less than ten or twelve miles an hour, and always to risk as 
little as possible upon the chance of the storm (Cyclone) not overtak- 
ing him.* 

79. Stationary StormH. As previously remarked in this 
chapter, there is no doubt that some storms are so slow in their pro- 
gress that they may be almost considered as Stationary Storms. Everj 
seaman has remarked of waterspouts that they often appear stationaiy 
for a time and then to move forward, and in tropical countries th« 
same certainly occurs with the dust whirlwinds so common ther^ 
and with the sand-storms of the desert, according to Brace's pictu- 
resque a^scount The same on a larger scale appears certainly to take 
place «t the commencement of some hurricane-storms (Cydones) in 
the Indian Seas. And it is not impossible that it may sometimes 
also occur toward their close. Those of which we have any distinct 
notice are the Albion's hurricune (Cyclone) of 1808, which, says 



^ Seadding parallel to « storm may be, and behmd it is safe enoagh, but to 
attempt to scud ** in f^ont" of one is htglilj dangerous, on these Ydiy atoooiuits, 
namely, because it is impossiUe to say what is its rate of trareUing and Its lias. 
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Col. Seidf '' seems more to have resembled the eommeneement of* 
whirhvind floatiiig with an irregnlar motion, as waterspouts do in 
ealm weather/* This was in the Storm tract as I haye called it, 
between 5"" and 15"* S. and 75"* and 9(f East; and in the hurricane 
(Cydone) ot NoFcmber and December 1843, from Lat. d"* to 12^8. 
and between 82^ and 90^ East, investigated by me* from the logs 
of several ships, the actoal rates of progression were found to be 
60, 32 ! 135, 47, and 57 miles in the twenty-four hours, for five 
days, during the whole of which it was raging most severely, and 
the number of the logs and position of the ships enable us to speak 
of this instance with much confidence. 

80. In the Burrisal and Backergunge hurricane (Cyclone) track/ 
on our Chart, to which I. have just alluded, it appears that although 
it moved, as I have stated, about 53 miles in the twenty-four hours, 
jet I have reason to believe that for at least twelve of these hours it 
was reslly stationary, or nearly so, over the town of Burrisal. In 
giving these average rates of motion, we can only state what is 
shown from one noon to another, and in this case the 53 miles pro- 
bably were accomplished mostly in the last 12 hours of the day. 

81 • Tha Bimes of Storms. We may suppose that there might 
be a complete chain, as to size, of revolving storms (Cyclones) ; from 
the water-spout, which becomes a whirlwind when it reaches the land, 
through the Tornado of a few tens or hundreds of yards in diameter, 
up to the great hurricanes of the Atlantic or Indian Ocean; and so 
fiur it is certain that we cannot on the one hand say haw small a 
true revolving storm (Cyclone) maybe, as we have traced them to 
probably less than 100 miles in diameterf and possibly as small as 
60$ in the Indian seas. On the other hand, when we come to the 
•maOer Tornado-like storms, (Cyclones) below, say, fifty miles in 
diameter, there is no good evidence, as yet, for their revolving invari- 
ably in the same direction when occurring in the same hemispheres. 



♦ Elerenth Memoir, Jour. As. Soc. vol XIV. 
t See Fourteenth Memoir, Journal Asiatic Soo. vol XIV. 
X Storm of the CkUhmert Merchant, Nov. 1839, Second Memoir, Jour. As. 
0oo.V(4-IX. 
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as the larger storms ; and thus we cannot distinctly affirm that the 
▼ery small storms (Cyclones) are subjected to the same laws, or arise 
from the same causes. It is one of those questions which require 
frequent and extensive observation to settle. For the sailor, 
however, it may suffice to say that rotatory storms (Cyclones) 
revolving according to the usual law, may be looked for of all 
sizes from 50 to 500 or even a thousand miles in diameter; the 
very large and very small ones being comparatively rare, and the 
small ones often sudden and severe. There is no doubt also that at 
times they both dilate and contract in their progress. We cannot 
certainly say if, when they became larger, they became more or less 
violent, but I am inclined to think that when they contract they 
sometimes augment fearfully their violence, approaching apparently 
the concentrated power of the Tornado or the "Whirlwind. The follow- 
ing are instances of storms dilating and contracting, and of usual 
sizes in known localities. 

82. In the West Indies the researches of Mr. &edfieUI and Col. 
Breid seem to show that while approaching to, or within the islands, 
they are sometimes as small as 100 or 150 miles in diameter ; they 
may, and it would seem most frequently do, after reaching the 
Atlantic Ocean, dilate considerably, and there often attain to 600 or 
even 1000 miles in diameter, the wind blowing an excessivdy severe 
gale over all this area, and towards its centre beeoming of true hurri- 
cane violence, and the whole vortex, so whirling, travels over thou- 
sands of miles of track. 

83. In the Southern Indian Ocean, Mr. Tbom thinks that '' hurri- 
canes when first discovered are firom 400 to 600 miles in diameter." 
My own researches shew that they may be as small as 150, and the 
researches of Col. &eid and myself both carry them as far as to 
600 miles in diameter. 

84. In the Arabian sea our researches as yet do not warrant our 
supposing that storms exceed 200 miles in diameter, and indeed are 
perhaps often below that size. 

85. In the Bay of Bengal, the usual size ai the vortices is from 300 
to 350 miles, but as before said, — and of this we have a very remark- 
able and distinct proof in the Coringa Hurricane of November 1839» 
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Jonr. As Soc. for 1840 — they sometimes contract from that to 
about 150 miles; augmenting, however^ in violence when they 
do so. The remarkable storm track in the Andaman Sea was not 
at most more than 100 to 150 miles in diameter. 

Some of the smaller sized hurricanes in the Bay also seem to move 
at a rapid rate and are excessively violent, resembling the Tornados 
on shore, which in tropical climates, and in Bengal especially, destroy 
literally, every thing in their progress, though their tracks are but a 
few hundred or a thousand yards in'breadth. 

86. The Typhoons (Cyclones) of the China Sea appear to vary 
Sfrom 60 or 80 mUes to three or four degrees in diameter. 

We have no sort of details which would enable us to speak of thei 
^e of the Hurricane storms (Cyclone) in any part of the Pacific Ocean. 

We shall subsequently see how this question of the average size 
of rotatory storms (Cyclones) is of great import to the mariner. 

87. Oontemporaaeoiis, Parallel, and DiTldlnff storms. 
It is important to the seaman also to know that there are at times 
storms (Cyclones) which are contemporaneous (occurring at the same 
time) or nearly so, and these sometimes so near to each other as to 
travel along in parallel tracks, leaving but a very short distance 
between them, or to follow each other upon nearly the same track. 
At other times they move forward on tracks which form such angles 
with each other that the two storms must meet, and at others again 
we have instances of storms (Cyclones) starting from points nearly 
on the same meridian, hut in opposite hemispheres, at 5 or 6 degrees 
of distance each from the equator, and pursuing each their usual tracks 
but revolving in opposite directions, according to the law by which 
they are affected ! In some cases, also, storms (Cyclones) seem to be 
generated about the same time and in the same part of the world, 
but at very considerable distances from each other, and lastly there 
is no doubt that violent tempests (Cyclones) sometimes divide into 
two or more ; each following a track somewhat diverguig from each 
other. The first case of travellihg on parallel tracks, or nearly so, 
has certainly occurred both at the head of the Bay of Bengal* and' 

* See Ninth Memoir, Jour. As. Soo. voL XXL 
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at its mouth in the latitude of Ceylon."^ lu both these cases they 
were of small extent, but in the first of great yiolence. 

88. The second case of hurricanes (Cyclones) following close upon 
each other and upon parallel tracks has also occurred in the Bay of Ben* 
galf and in the Southern India Ocean as shewn by Mr. Tlioin. Mr. 
Xedfield found that the Cuba hurricane (Cyclone) of 1844, already 
alluded to was preceded by another, though smaller and less yiolent, 
and he speaks ot them as '^ the two associated storms in the Atlantic.^ 
The third case of contemporaneous storms (Cyclone,) travelling on con- 
verging lines, occurred in the China Seas, when in October 1840 the 
Thetis of Calcutta had a Tyfoon (Cyclone) which must have travelled 
up from the S.S.E. to the N.N.W. at the same time that the Thetis of 
London, only 200 miles distant from her, had a Tyfoon (Cyclone) 
coming up from the W.S.W. these two tracks together making an 
angle of about 47^. It is supposed that the ship Goleonda of 
Madras, with 300 native troops on board, must have run up to 
near the meeting of the two, where she foundered and all on board 
perished. § 

89. The instance in which storms (Cyclones) have occurred on the 
same day, and about on the same meridian, in opposite hemispheres 
has occurred also in the Indian Ocean, in the storms (Cyclones) in- 
vestigated by me in my Eleventh Memoir Jour. Asiat Society, voL 
XIV. In these remarkable hurricanes (Cyclones), which are traced 
by numerous logs from the 28th Nov. to the 3rd of Dec. 1844, two 
rotatory storms (Cyclones) were raging from Lat. 6° North and Lat 
T" South,|| and in Longitude 87^ to 89"" East, and each, whUe 
revolving in opposite directions, was advancing on tracks diverging 
from each other and from the equator, along which, and on both 
aides of it, heavy Westerly gales only were blowing. 



* See FonrteeDth Mem. Jour. As. Soc. vol XIV. 
t Ninth Memoir Jour. As. Soc vol. XIL 
X American Jour, Science p. 366. 
I Fourth Memoir Journal As. Soc voL IX. 

1 It is probable that both were ftnrmed on the 26th, but our authority for that 
of the Northern Hemisphere iloes not begin till the 28th. 
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90. The case of a storm (Cyclones) of great violence dividing as it 
were, or " throwing off" another, or several others, from itself, has 
been also satisfactorilj shewn in our Indian researches. Col. Keld 
had already in his work admitted the probability of this, and Mr. 
Thonif who had not then seen the Indian Memoirs, thinks, p. 150, 
that at the formation of a hurricane (Cyclone) there may be ^' vast 
revolving discs, which in their early stages are so extensive as sometimes 
to include within their central space* a number of lesser vortices.** 
The case in which the dividing of storms (Cyclones) has been most 
clearly and unequivocally traced, is that of the Calcutta hurricane of 
June 1842, which is fully investigated in my Seventh Memoir (Jour. 
As. Soc. vol. XI.) In this case the hurricane (Cyclone) marked 
VII. on our Chart, No. III. came up from the S.S.E. appearing to 
have formed not very far out at Sea, or at most not farther than Lat. 
20.^ It was a severe rotatory gale with a pilot vessel at sea, and a furi- 
ous hurricane (Cyclone) at Calcutta, driving and tearing half the ships 
from their river moorings, and swamping and sinking those which 
got adrift, with a dead calm and the shift in the middle of it. It was 
traced some hundreds of miles inland, by a long series of reports ; and 
indubitably, after passing Calcutta, divided as I have delineated it 
into perfect circular storms (Cyclones) of smaller diameter, but of less 
violence. The rate of travelling of the entire hurricane (Cyclone) 
from sea to Calcutta was about 5*3 miles an hour, and when it had 
divided, the branch seems to have travelled much slower, or about at 
one-half of the rate of the main body. 

* Italics are mine : ** within their area" is I presume meant ?— H. F. 
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1.. The general practical application op the Law of 
Storms, as to avoiding Storms, Preserving vessels 
from damage when involved in them, and profit- 
ing by them when this can be safely done. 2. bear- 
ING OF THE Centre of a Storm. — ^3. Wind Points 
AND Compass Points. — 4. Probability of the incurving 
of winds and the flattening in of Storms on ap- 
proaching THE LAND. — 5. ASCERTAINING THE TRACK OF 

A Storm. — 6. Colonel Reid's Rule for lying to. — 7. 
Scudding or heaving to. — 8. Uses of the transparent 
Horn Cards. — 9. Special examples for the West 
Indies, Atlantic Ocean, Coasts and Seas of Europe, 
Southern Indian Ocean, Arabian Sea, Bay of Bengal, 
China Sea, and Pacific Oceans. — 10. Recapitulation 
of cases of error and of good management. — 11. Cases 
of ships prevented by their situation on the Storm 
Circle from running into a hurricane. — 12. Proof 
OF the accuracy of the rules and deductions by in- 
formation OBTAINED AFTER PUBLICATION. 13. UsES OF 

THE Law, and Rules, and application of the Cards in 
Rivers, Harbours and open Anchorages. 

91. The general praotloal applloatloii of tbe Law of 
Stormft- Every sailor can understand when be looks at a water- 
spout or a heavy dust whirlwind, that a canoe or a Thames wherry 
caught in it,'*' however, cleverly managed and well prepared, even were 
she fitted as a life-boat, would run awful risks ; that it would be the 
extreme of foUy to attempt to sail through one, and for the boat or 

* Not only in the visible part, but within the invisible whirl of wind which 
.CBrsted and others suppose to exist around the part which we can discern, 
which last is probably only the centre, See Pabt V. 
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canoe-man not to do all in his power to keep out of its way ; and 
finally, that if the waterspouts and whirlwinds had regular veerings of 
winds, and progressions on given tracks, which the boatman perfectly 
knew, he might generally keep out of the way of harm, and some- 
times even profit by them. This is the seaman* s own case. His 
ship is but '' a cock boat," and the proudest line of battle ship ** a 
great war-canoe," which in a waterspout or whirlwind, in the 
shape of a hurricane or Tyfoon, may be destroyed or damaged, 
or get through it safely, or profit by some parts of the wind if well 
managed ; or the Commander of which may in liis ignorance run 
headlong into the mischief he dreads. This is owing to the 
scale on which the operations of nature in hurricanes (Cyclones) are 
performed, which is so large, that to our imperfect faculties the 
winds always appear — and have hitherto been considered — as blowing 
in straight lines. The moment they are considered as curves, and 
probably parts of a circle or ellipse, and that this circle or ellipse is 
both whirling round and the whole moving bodily forward according 
to fixed laws, the matter is clear ; but there is with many plain sea- 
men great difficulty in understanding how to apply this knowledge, 
which I shall now try to remove : addressing myself to such as if we 
were sitting at the cabin table together. 

92. It is clear that there are three kinds of cases for the manage- 
ment of your ship in, or at the approach of, a hurricane (Cyclone). 
You may avoid it altogether with sea-room and management ; you 
may get through it safely by avoiding the dangerous centre ; heaving 
to on the right tack ; or running ofp in the proper direction ; or you 
may even profit by it ! ^ 

93. Let us take the first supposition — ^that of avoiding a hurricane, 
(Cyclone). Every seaman almost has shortened sail or altered hb 
course, and many have hove to, to avoid a dangerous-looking water- 
spout Well ; this is the most usual method by which circular storms 
are avoided, for they are neither more nor less (for your purpose) 
than wind-spouts* travelling ^ong given tracks at certain rates, of the 

* I do not mean her^ to agree with any of the theories mentioned p. 13 to 
p. 20, but am simply giving the commonest explanation in the commonest 
words that I can find. 

K 
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neighbourhood of which the weather and your Barometer inform 
you ; and of the course (i. e. track) of which I shall shortly shew you 
how to form a tolerable estimate, by the winds, your transparent 
Storm Cards, and your log. If that course crosses your track it is plain 
that you may heave to and let it pass first. If you are on that side 
of it that, by standing on, or standing back, for a time you increase 
your distance from it, or get out of its way, of course you will do so ; 
and in both these cases you will have avoided a hurricane (Cyclone) 
by your knowledge of the Law of Storms. 

94. But next : from your position, or for want of sea-room, or from 
the excessive suddenness of the approach of a Circular Storm'*' (Cy- 
clone), you may be involved in one. Your business now is to get out 
of it as soon, and with as little damage, as you can. 

The dangers to a vessel in a hurricane Storm (Cyclone) are three. 
The veering of the wind ; the excessive violence of it near the centre; 
and the sudden calms and shifts and awful sea at the centre. All 
these involve, as you well know, damage and loss by dismasting, 
straining, leaks, and distress of various kinds up to foundering ; and 
you will find in the present Chapter ample rules to show you that if 
involved in the Storm (Cyclone) even with a fair wind, you should 
often heave to, not to approach the centre, or with a foul one that 
you should, if the weather possibly admits of it, stand back ; that if 
you have to heave to, you will, if you take the right tack, have both 
the veerings of the wind and the shift of it such, that you will always 
" come up" to it, and run no risk of being taken aback ; while if hove 
to on the wrong one you will certainly have the wind heading you off, 
and in all probability be taken aback if it shifts. Of the dangers in all 
these cases every seaman is aware, as for mstance that of getting stem- 
wayf in a hurricane (Cyclone), and it is one, and not the least of the 

* See what is said at p. 55 to p. 59, of the rates of travelling of hurricanes 
(Cyclones). 

f (jetting stem-way. — This taking aback in a tempest we all know to be 
most dangerous, not only on account of the getting stem-way, here mentioned, 
being pooped, dismasted, and Uie like ; but from another danger, which is not 
sufficiently adverted to I think ; and this is, that a vessel, may, in one of the 
terrific gusts wMch accompany these sudden shifts of wind, be thrown on her 
broadside in the trough of the sea, with her deck towards Uie sea ! In such a 
case she is in the position of a vessel which has fallen over to seaward on a 
reef ; and there is every chance that her hatches would be beaten in, which 
might swamp her. Hatches are not usually made strong enough. 
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practical applications of our Science, that there is scarcely yet a case 
on record, in all the logs that have heen examined, where ships which 
have suffered in a drcular storm (Cyclone) might not have escaped 
with far less loss if they could not have avoided the storm (Cyclone), or 
perhaps without any by due attention to our rules; and we can pretty 
nearly demonstrate also, that many which have foundered must have 
done so from utter ignorance of the danger they were running into ! 

9b. The last case of which I have spoken, is that in which you 
may oiteiiprofit by a hurricane (Cyclone). This is strange and start- 
lii^ enough, compared with the feeling of utter helplessness with which 
we all used in former days to regard these phoenomena, but it is all 
comprised in these few words. If circumatanees allow you, sail along 
with it or run round it, instead of sailing through it. Qo back to the 
consideration of the wherry or canoe with the water-spout or whirl- 
wind, at the commencement of this chapter, and you will at once see 
how this may be true. I shall now proceed to shew you how it is true, 
and how you may make it true for yourself, at least in ordinary cases. 

96. BearlnflT of the Centre of a Storm. Considering then 
every Circular Storm (Cyclone) as a great whirlwind, of which the outer 
part, as to strength, is a common close-reefed topsail gale, such as no 
seaman cares for, and no seaworthy ship is hurt by, but of which the 
violence increases with great rapidity as the centre is approached, till 
close to, or at it, it becomes of destructive fury. — And considering 
also the centre, though it may be a space from one to perhaps fifty 
miles in diameter, as a mere point round which the whole storm is 
revolving, our first care must be to find how this point bears from us ; 
for this is what guides us in our future considerations and manoeuvres. 

97< This is simple enough when the Storm (Cyclone) has fairly 
and unequivocally commenced ; I mean both as regards tbe state of 
the weather and the fall of the Barometer. The seaman should then 
mark off his place on his Chart, and placing that Horn Card which 
belongs to the hemisphere he is in, upon it, with the unnd's place over 
the ship* s place, he will see at a glance how the centre bears from 
him; thus in the Northern hemisphere with the wind at E.N.E. the 
centre will be seen to bear S.S.E. from the ship, if at East due 
South, and at E.S.E. S.S.W. of her, and so on. 
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In the Southern hemisphere again, a N.W. wind would give the 
centre bearing S.W., and a S.S.E. wind would give it bearing E.N.E. 
and so on successively. In a word, every wind will be a minute 
tangent to a circle of greater or less diameter, and for practical 
purposes we consider the centre bearing about at right angles to it. 

98. As seamen however are not accustomed to consider the winds 
as tangent lines to a circle, and the bearing of the centre perpendicular 
to them, the consideration of " how the centre bears," even with 
the aid of the Storm Card, may hence sometimes be found puzzling, 
I add, as an assistance, the following table, which some may find it 
useful to glance at. The middle column relates to those at each side. 
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99. The following is from the Nautical Magazine of December 
1846, p. 651, and as we cannot have too many ways of considering 
the matter, to facilitate its apprehension to those who find it difficult 
to understand this all-important point of the bearing of the centre, 
I have given it here : 

*' We left yoa with the first fair wind of a hurricane, from which you were 
to ascertain at once the direction of the focus from you. The method we 
gave you was good and simple, but perhaps the following may be more so. 
Turn your back to the wind ; then if you are in North latitude it will be on 
your left hand, but if you are in South latitude it will be on your right, in 
both cases at a right angle from the direction in which you are looking. 
This rule holds good, you will perceive, from the very nature of a whirlwind, 
in all parts of it clear of the focus. Having determined the direction of the 
focus from you, the next step to be taken to avoid it depends on the part of 
the hurricane circle on which you find yourself to be, along with the direc- 
tion in which it is travelling ; your principal object is to avoid the focus as you 
would a waterspout, and to do this you must give up the idea of keeping your 
course, even should the hurricane wind which you have be £&ir — ^make a fair 
windof itif you like, but not to run into the focus. The Pluto and the 
Maria Soamea did this, and both suffered for it.* Let us suppose you were 
on board the Pluto (in North latitude) when she had her first hurricane wind 
E. and E.S.E. Turning your back on the wind, and facing yourself W.N.W., 
would have given you the focus of the hurricane on your left hand, at a right 
angle S.S.W. of you. It would then be clear to you that standing down to 
the southward would be the worst course you could adopt, as it would take 
you into the middle of the storm, and knowing that the hurricane was tra- 
velling to the westward, as the hurricanes of the China Sea do, you would 
have immediately put your ship's head to the N.£. and have sacrificed a day 
to get out of the way of it." 

100. Tlie Wind-Points and Oompasft-Points. This sub- 
ject of the bearing of the centre, leads me to remark here that the 
sailor will often find himself puzzled, at first, by the difference between 
the WIND-CIRCLE-POINTS on our Card and his Compass-points. I 
mean by wind-circle-points those points of his Compass at wliich 
he finds marked on our Horn Card, the wind which is blowing, and 
these are different in each Hemisphere. Thus the North wind- 
circle-point is at the Western Compass-point in the Northern 

* The cases of these ships will be subsequently given. 
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Hemisphere, and at the East Compass-point in the Southern Hemi- 
sphere. The following is a tahle of these points arranged with the 
Compass-points in the middle, and the wind-circle-points on both 
sides, but as the word wind-circle-point is somewhat unmanageable 
and German-looking, and mnd.point leads the mind to think as usual 
of the point /rom which the wind is blowing, I have at once adopt- 
ed our word Cyclone, and headed the table on each side with the 
wprd Oyolone Point, so that the sailor cannot, I hope, misun- 
derstand it. 
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101. Probability of tbo inonnrinir of tbo winds in a 
Storm- I should mention here that, though for convenience' sake I 
have spoken of the wind as blowing in a circle, and the foregoing tables 
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are calculated on that supposition, yet it is by no means certain that 
it is a true circle, or that even if the whole body of the storm be 
circular, the winds within it blow every where in concentric circles. 
Mr. Kedfield on this subject says, in a recent memoir, (American 
Journal of Science and the Arts. Second Series, No. 1, p. 14,) 

'* When in 1830, 1 first attempted to establish by direct evidence the rota- 
tiye character of gales or tempests, I had only to encounter the then prevail- 
ing idea of a general rectilinear movement in these winds. Hence I have 
deemed it sufficient to describe the rotation in general terms, not doubting 
that on different sides of a rotatory storm as in common rains or sluggish 
storms, might be found any course of wind, from the rotative to the rectili- 
near, together with varying conditions as regards clouds and rain. 

** But I have never been able to conceive, that the wind in violent storms 
moves only in circles. On the contrary, a vortical movement, approaching to 
that which may be seen in all lesser vortices, aerial or aqueous, appears to be 
an essential element of their violent and long continued action, of their in- 
creased energy towards the centre or axis, and of the accompanying rain. 
In conformity with this view, the storm figure on my Chart of the storm 
of 1830, was directed to be engraved in spiral or involute lines, but this point 
was yielded for the convenience of the engraver. 
• ♦♦♦♦♦»» 

** The common idea of rotation in circles, however, is sufficiently correct for 
practical purposes and for the construction of diagrams, whether for the use 
of mariners or for determining between a rotative and a general rectilinear 
wind, on one hand, or the lately alleged centripetal winds on the other. The 
degree of vorticular inclination in violent storms must ^be subject, locaUy, to 
great variations ; but it is not probable that on an average of the different 
sides, it ever comes near to forty-five degrees from the tangent of a circle, and 
that such average inclination ever exceeds two points of the compass, may 
well be doubted." 

102. And while Mr. Kedfield was writing and publishing this 
in America, I was so fortunate as to he proving it in India, for one 
storm at least, that of the Charles Heddle, whicn vessel in a 
hurricane (Cyclone) off the Mauritius scudded roimd and round 
for five successive days ! In a Memoir, the Thirteenth of my 
Series, published in the Journal of the Asiatic Society, Vol. XIV. 
p. 703, in which this storm and the Charles Heddle^s manoeuvres 
are analysed in dose detail,'*' it is I think distinctly enough 

* The Charles Heddle's log and its analysis with the Chart have been re- 
printed in the Nautical Magaiinc for 1846. 



72 Incurmnff of the Winds in a Storm, 

shewn that the average resultant curve* of the winds for five days 
was an incurving and flattened spiral, like the figure helow, in which 
(without reference to the storm wave) the ship may in that time 
have made a curved course from x to y, «nd we may imagine that 
at the centre the incurving of the winds was fully that of the arrows 
which I have marked there. 




* I explain these terms. By the total resultant of the winds is meant in 
meteorology the calculating each separate wind during the number of hours 
it blows in a given time, its direction being in nautical language * a course/ and 
the time or number of hours ' a distance' ; the strength being always sup- 
posed the same (or this may also be used,) and all these courses and dis- 
tances, (direction and time,) may make a traverse table, of which as usual 
one course and distance is the result Thus, if in 24 hours we have 9 hours 
of N. E. and I^ of S. W, wind, the resultant is 6 of S. W. wind; or 
the whole atmosphere of the place may be supposed to have moved for 6 
hours to the N. E., if the strength of the two winds was always equal. This 
is the resultant of the mud. If instead of the traverse table we project the 
directions of the wind for courses, and the hours it blew for distances, we 
shall have a line of some kind, which in this case is a curve, and this is the 
resultant curve of the wind. Now in the run of a vessel, scudding under bare 
poles, her run per hour may be supposed to be an indication of the strength 
of the wind, but then, the course and distance shewn by log becomes the 
resultant, indicating from which quarter also the resultant wind blew. 



Incurving of winds, 73 

1 03. And I have said in reference to this result, that it appears to 
me not improbable that, while at some point in the whole zone of a 
storm (Cyclone) the wind may be blowing in a true circle, it may on the 
inner or central side of that part be aseries of tmsurving* spirals, (spirals 
of Yorticular inclination, Mr. Kedfleld calls them,) and that on the 
outer part there may be a centrifugal (i. e. a curving off from the centre) 
tendency ; I have farther said, and this may not be out of place here. 

^ If (for iU^ sake of hypothesis only) we admit this incurving of the winds, 
it follows that there may be also, not a single incurving of the same rate 
throughout the whole breadth of the storm, but that the incurving may be 
much more excessive, and amount to two or three points when the centre is 
nearly approached, and even be so violent at the centre as to prevent ships 
drifting out of it ? just like the vortex of a whirlpool or a tide-eddy ; which 
last we know will often give a boat's crew a heavy pull, or a ship much 
trouble, before they get out of them. Does it not seem that we have here the 
explanation of how some ships, as in the case of the Tftmntmec^e and Britxm^ 
in my last Memoir, may be blown and drifted round and round, without 
drifting out of the fatal centre, which we should look for them, nautically, to 
do, and which other ships there is no doubt really do. An excessive incurv- 
ing of the winds towards the centre, like the wind-arrows at the centre of 
the figure is one, and one very likely mode of -accounting for vessels 
remaining in this hopeless state; and moreover it may assist us in supposing 
how some dismal losses have occurred, whilst other ships in company have 
escaped. It adds also a most powerful argument, if any were wanting, for 
every precaution to avoid the centres — and for every one who can contribute 
to these researches to do so." 

104. J have farther, in relation to this question, expressed a view 
that it may be possible that when storms (Cyclones) are increasing in 
diameter or dilating, the spiral is a c^tyerging one, or that the arrows 
curve outwardly, and when it contracts (see p. 60 § 81, 85, for the 
contracting and dilating of storms) the spiral is a co^verging^ or 
incurving ouj. We do not yet knxnio this, but it is probable, or 
possible; and the seaman when using the foregoing table and his 
Stormcard should bear in mind that the wind-arrows and bearing 
of the centre are not strictly mathematical lines and curves, but 
may vary a little ; though usually not so much, unless very near 
the centre, as greatly to affect his estimate and management. 

' **** Incurvating'* is, I know, the English-Latin word, but Incurving is a much 

more manageable one for sailors. 

L 



74 Ineurmng of wind8: Thalia's Lo^» 

Mr. Redfleldf we have seen, thinks it within possibility that 
the mcurving* may amount to two points, or 22f^ near the centre, 
and my own views as expressed above, would require fully this. 
I have in the Memoir quoted, shewn how this incurving may affect 
our calculations of the bearing (the exact bearing) of the centre, 
and when we arrive at that part of our lessons which shew how the 
track of a storm may be pretty nearly calculated by the veering 
of the winds, we shall again allude to this subject. For all prac- 
tical purposes however we may say, for example, that if in the 
Northern hemisphere, a gale (Cyclone) has fairly begun at E.N.E., 
the centre bears a6<w^ S.S.E. from us, and we have then plenty 
of room and time to make even half a point, one way or the other, in 
the bearing, of little or no consequence. 

105. I have fortunately the log of one ship in which this incurving 
of the vnnd, or what appears to me to be equivalent to it, is marked ! 
it is that of the Thalia, Capt. Blden, Track^ on Chart No. II., which 
vessel in Lat. 28*" to 3V South, Long. 55** E., experienced a furious 
hurricane (Cyclone) from the West to the N.W. having run as long 
as she could carry sail to the S.W. with a heavy and increasing N.W.f 
gale. She then laid to at 2 a. m, on the 4th April, when her storm 
sails, mizen-mast, boats, wheel, compasses, &c, were in a short time 
carried away, rudder-head split, and other severe damage done, so that 
she was no doubt close to the centre. She now found the wind " alter- 
nating A or b points, viz,, from N.W. to W. b, S. and vice versa I" 

The next day, the 5th, the wind is marked as " alternating West 
to N.N.W." ; on the 6th as " alternating N.W. to S.W."; on the 
7th at 1 p. M. Nautical time, wmd N.W. ; 5, W.N.W. ; 10, West ; 
5 A. M., W.S.W. the sky completely overcast, the sea one sheet of 
foam. On the 8th the hurricane is said to be abating, the vnnd 
being West at noon ; at 9^ p. m. W.N.W. ; and at midnight and fol- 
lowing morning veering to S.W., South, and South East, when the 
gale broke up. 

During 4^ days the ship was drifted to the S.E. b. E. 248 miles, 
which would give a mean drift of little more than 2 miles an hour 
in a direct line, but she probably made twice as much distance per 

* He uses the words " vorticular inclination'* to express this, but I shall 
prefer incurring as the simplest of the two for the plain seaman, 
t Her Barometer had been unfortunately destroyed by an accident. 
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hour, since by the alternating of the winds, she must have drifted 
over a succession of curves. 

Since she was hove to, it is evident that she was drifting nearly 
with the centre, and as the gale from N.W. abated at from 
West to S.W. ending at South and S.E. that she drift;ed as it were 
through the body of the storm (Cyclone) while it moved slowly 
away from her, and that she was constantly, so to speak, during the 
4th, 5th and 6th, while the wind is said to be alternating — ^by which 
I imderstand veering several points in an hour or two— whirled back 
into the more central parts of the vortex as it passed on. In the 
curved wind-arrows at the centre of our figure at p. 72, the 
arrow at the upper part exactly shows a wind, along the curve 
of which, if we suppose a ship to be slowly driven, this would 
by her drift and the motion of the vortex give her winds alternating 
between West and N.W. or thereabout, for we must recollect that 
all these data in weather of such severity are necessarily vague and 
imperfect. The Thalic^s log indeed notes as follows: — 

" The alternations of the wind (as noticed) were most frequent on 
the 5th and 6th.* The spray from the waves beating over us as thick 
as rain, the changes of the wind could only be correctly observed by 
the effect on the ship's course, or as she lay to by Compass." 

We are nevertheless in this, as on so many other points, greatly 
indebted to Captain Blden for these notes, and I doubt not that 
intelligent seamen will now see the importance of marking correctly 
the veerings and oscillations of the wind, so as to furnish us with a 
clue to the right understanding of this deeply interesting and highly 
important fact in our science — the incurving of the winds towards 
the centre. 

We have other and strong examples of this alternating of the 
winds close to or at the centre of hurricanes (Cyclones), of which 
I will quote but one. 

In the hurricane (Cyclone) in which the True Briton and Runni' 
mede were thrown on the Eastern Andamans, (see p. 39) the Log 
of the former vessel, while drifting with the vortex in a helpless state, 
wys, "wind variable from N.E. to E.S.E.", and again " ship heading 
from S.E. to North, and wind blowing all roimd the Compass." 

* She had run close into the centre, before broaching to and losing her 
mizen-mast. 
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106. Mr. Thorn, p. 108, describing the Mauritius Hurricane of 
1840, says, 

" As the vortex approached, and the wind began to be marked by lulls 
'' at one moment and fierce spiral gusU^- at the next, we observed several of 
*' these (Casuarina) trees, as if suddenly twisted round, broken off in an instant, 
*' and borne away for some distance on the breast of the tempest.** 

107. Flattening in of the eirolo of a Storm when ap- 
proaehiniT hiflrh land. Another consideration must be noted 
here. When the tracks of storms (Cyclones) approach the land at 
right angles or nearly so, and especially if there be a considerable 
extent of high land, it seems very probable that the vortex may be 
flattened in, as it were, and the winds thus blow, for the land side 
of it at least, in an oval. 

In the following figure A represents a Norte "Norther^' of the 
Gulf of Mexico, which we may suppose generated in the Gulf 




of Mexico or Caribbean Sea, and travelling up from the E.S.E. or 
S.£. till it strikes upon the shores of Texas and the Northern part of 



♦ Italics are mine. — ^H. P. 
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Mexico, become thereby so flattened in, as to produce a much larger . 
proportion of Northerly winds than would prevail in the same storm 
(Cyclone) in a wide open ocean. The figure B is an instance of the 
same kind where a storm (Cyclone) crossing the Bay of Bengal, in 
so low a Latitude as 6° and 7° North, (and this has occurred) see 
p. 38, strikes on the high land of Ceylon. The wavy arrows are 
drawn in both figures, to shew what may be (or mu8t\he at the surface) 
the effects of chains of hills or mountains, and if these cross the 
track of the storm at right angles still greater deviations must arise* 




We do not, it should be remembered, know that all or any part of 
this takes place, but it is evidently of high probability that it does, 
and the seaman therefore should duly allow for it if near the land 
in his various considerations. We shall by and by see how this 
probability must not be forgotten when putting to sea from a road- 
stead or harbour. 



78 Ascertaining the track of a Storm. 

108. Ascertalninsr tbe track of a Storm. The seaman 
now I presume knows how to estimate the bearing of the centre 
from him? and I have detailed in Part II. the usual tracks of 
storms, and at p. 6, the law of their revolution, as laid down 
by Mr. Bedfield, and now so amply demonstrated for both he- 
mispheres ; but as there are still great tracts of the globe, though 
much frequented by shipping, in which we are ignorant of what may 
be the tracks of storms (Cyclones), it may be as well to give here 
the method by which a careful Commander may, approximately at 
least, estimate what is the track of an approaching storm (Cyclone), 
or of one towards which he thinks he is running. He will find it 
usefrd to do this, not only in parts where the tracks of storms 
(Cyclones) are unknown, but also where they are pretty well 
ascertained. He should always, in a word, look on the centre 
of the hurricane as a privateer, or a pirate, or an enemy of superior 
force, and make his calculations for avoiding its neighbourhood. 
He must not forget, that if he has his course and drift, the 
storm has also a course of its own, and brings with it currents, 
see p. 9, (often strong ones,) to both of which he must attend. 
Recollecting this, he may now farther use his storm card, with 
his log, to judge how the storm itself is travelling, in the following 
manner.' 



If it be supposed that the hurricane (Cyclone) is travelling from 
the S.£. to the N.W., it will be seen that, supposing the ship in any 
part of the circle, this will give different changes of the wind to 
what would occur if it were travelling, say from E.N.E. to the 
W.S.W. An allowance being made for the ship's track between any 
two changes of wind, he will find that the line between the two 
points occupied by the centre of the eircle, will lie in a direction 
which is nearly that of the track of the storm ; and that in all 
which follows, he will only do what he does when sailing in fine 
weather along shores of which he has no exact chart : he takes the 
bearing of two head-lands, guesses their distance, and from his run 
lays down the trending of the coast. 
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109. The track is estimated by projection, as in the diagram 
below. 




Scale 100' to an Inch. 

Draw a small line through the ship's place at A in the direction of 
the wind, which we will call N.E., and another A B, from the same 
point, perpendicular to it, or S.E., which represents about the bearing 
of the centre of the storm (Cyclone) from the ship, at that time, in the 
Northern Hemisphere. We can only guess at the distance, which 
we do by estimating it from the violence of the wind, the rapidity of 
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its changes, and the fall of the barometer.'" I should say, that for 
a strong gale, which would allow a good merchant ship to carry her 
dose-reefed topsails and foresail, we might allow 200 miles. For a 
hard gale, in which the foresail could scarcely be borne, 150 or 100 
miles, and for a very severe gale, a still shorter distance. The 
veering of the wind, the increase of its force, and the fall of the 
barometer, are of course more rapid the nearer you are to the 
centre, and some storms are also more violent and travel faster than 
others. 

Let us then put down 150 miles on thb S. £. line, or from A to 
B., for our present distance from the centre of the tempest, (Cyclone) 
and in six hours afterwards let us suppose the ship to have made 54 
miles on a South course, bringing her to C, and that the wind is 
increasiog fast, but is still at N. £., with the barometer falling, and 
every other appearance of bad weather. 

Mark off this run of 54' on a South line, and as the wind is still 
at N. £., draw a S. £. line as before, which points again towards the 
centre. We have to consider now that we are probably nearer to it 
than before, for we know that it also, in these six hours, has been 
travelling to the Westward between 8 and 16 miles at the least, and 
the barometer has continued to fall and the squalls are much more 
violent and frequent. Taking 12 miles an hour, or 72 miles for the six 
hours in the compasses, we find that this distance from B will strike 
upon the S.E. line (which is the perpendicular to the wind's course, and 
now the bearing of the centre) at D, which we may thus take to be 
the new place of the centre. This, it will be seen, gives the storm 
(Cyclone) a W.N.W. course, which is a likely one, and places the 
ship now at only 58 miles from its centre. It is clear, therefore, 
that we are thus running in. upon it, and though our distances 



* I trust that the day is not distant when we may make the fall of the 
Barometer in a giyen time, a measure of the distance of the centre of a storm 
from us, but I hare not yet time to follow out my views on this head. Mr. 
Thorn has taken up this question, and I shall advert to it in Fart V. 
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are mere guesses, they are^ for the Bay of Bengal and the China* 
or Carihbean Sea, very strong probabilities, because of the con- 
tmued fall of the barometer, and the great mass of evidence which 
exists to prove, that at certain seasons almost all their violent 
storms sfre turning gales, (Cyclones) and move from the Eastward 
to the Westward. 

I have placed on the Southern half of the Diagram a case wherein 
another ship, E, in the same tempest, at the same time, but at a dis- 
tance of 220 miles from the ship at A, may have the wind at N. W. 
first, and steering N.E. 54 miles, to F, bring the wind to West, because 
the centre of the hurricane, (Cyclone) travelling as we suppose, bears 
then about 82 miles North from her. From evidence published in 
my Fourth Memoir, Jour.. As. Soc. Vol. IX, there seems little doubt 
that the unfortunate ship Golconda, which foundered with 300 
Madras troops on board, must have run from the south side of a 
hurricane into its centre, in the hurricanes (Cyclones) of 22nd to 
24th September 1840 iu the China Sea, as I have supposed this 
vessel to be doing. See p. 62, § 89. 

110. Again : we may suppose, off the coast of North America, a 
ship in Lat. 40° North with a storm (Cyclone) evidently setting in at 
S.E.b.S., and that in a run of 6 hours at 10 miles per hour, or 60 
miles to the W.N.W. the wind has only veered two points and become 
S.E. b. E., but has increased in strength very considerably and rapid- 
ly, and with a falling barometer. The projection of this will give 
us a storm (Cyclone) coming up from the S. Westward, as usual 
thereabouts, and we are thus right in its track. As it may in such 
a case be impossible or dangerous to sciid on account of sea and 
wind, and the dread of the dangerous shift, we have in such a case 
to consider what will be the proper tack to lie to on? which will 
be shewn in the next section. 

111. The track of a storm (Cyclone) may be judged of also from the 
shift, though some seamen may be embarrassed in considering accounts 
of storms by others, or from their own logs, to judge what was the track 
of the storm from the shift of the wind at the centre, but nothing is 

M 
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Track deduced from the shift. 



more simple. It may be done by the eye with the Horn Card, and a 
little attention to the table of Cyclone-points at p. 70 ; but if exact- 
ness is required, it should be done by projection. Thus, I suppose, 
in the Southern hemisphere, that a ship, lying to, has the shift from 
S.£. to North, See Fig. L 




Strike any drcle, cross it with diameters, and mark on it the S.E. 
Cyclone or wind-point (see p. 70,) of the Storm card for that hemi- 
sphere, which will be on the lower part of the left hand side, at A ; 
then mark the North Cyclone point which will be where the diameter 
to the right touches the circumference at B ; join these two, and 
draw a parallel a?,y . through the centre of the circle. Measure off the 
angle B. y, or its complement from the fleur de lis to y, and it will 
give the compass track ; which in this case is.^t>m E.N.E. to W.S.W. 
or from y to a, because the shift being frem the S.E. to the North, 
the storm (Cyclone) must have been moTmg to the left, or from B 
to A to strike the ship first at A. 
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Again : suppose in the Northern Atlantic a shift from S.E.b.E. to 
N.b.W. (see Fig. II.) 




Here, as before, A is the Cyclone point of S.E.b.E. (or compass 
N.E.b.N,) in the Northern hemisphere, and B of N.b.W. (or 
compass W.b.S.). Join them, and draw the parallel x y through 
the centre of your circle, and the angle between the fleur de lie 
and y is the compass rhumb of the storm's (Cyclone's) track ; 
and as the wind, this time, was at first blowing from the S.E.b.E. 
you see the hurricane (Cyclone) must have been travelling up from 
the left hand or from B up to A, or on a track oi from the S. 55^ 
West to the N, 55° E. or from x to y, I need not add that the 
seaman in these essays must of course take the average direction of his 
winds when the hurricane (Cyclone) is at full strength, before and 
after the shift. He will also understand how, without any sudden 
shift, when the wind has only veered rapidly with him, so as from any 
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one point to settle for some hours at another, it was travelling on a 
given track, and he was to the North or South of the centre, though 
no distinct calm interval occurred, which is often the case. 

112. It may appear at first sight to the old seaman, as well as 
to the novice and landsman, that we are a little hasty in deducing our 
opinions of the track from the shift of wind ; but I am fortunately 
enabled to shew that in one instance, certainly, where the shifts have 
no doubt been most accurately marked, the track is perfectly de- 
fined by the various shifts of wind of three ships exposed to the 
same hurricane (Cyclone) in sight of each other^ but in different 
parts of the same calm centre ! 

This remarkable and highly interesting fact I derive from a series 
of logs sent out to me by the Honorable the Court of Directors of 
the £. I. Company, which contains amongst others, the logs of the 
Fleet under convoy of H. M. Sloop Swifty homeward bound from 
China, in the Northern Pacific Ocean in July 1797. In this Fleet, 
as quoted by Mr. Redfieldf from Lynn's Star Tables, the H. C. S. 
Buccleugh was in severe distress, and the Swift foundered* in the 
second of the hurricanes (Cyclones) which they encountered on 
the 2nd July (track a on the Chart.) In the third of these, at noon 
on the 8th of July, the H. C. Ships CuffnelU, Duke of Buccleugh 
and Taunton Castle were in company and in sight of each other, 
in a tyfoon (Cyclone) from the N. Eastward, when a lull took place, 
and at 2 p. m. a shift of wind, which I give below as in the three 
logs before me, and I note how such a shift for each single ship 
would give the track of the hurricane (Cyclone). 



* And we can not only almost mark the exact spot where she did so, but 
we can say now to "a certainty by what error (want of this our new knowledge) 
these brave hearts were lost to their country I The whole fleet were scudding 
across the S. Western quadrant of a slow moving, or stationary, storm (Cyclone) 
under square sails (foresail, &c.), and the Swifi was nearest to the centre. The 
Indiamen mostly broached to and lost topmasts, rudders, lower masts, &c. &c 
The Swift was never more heard of, and melancholy to relate, she had on 
board the crew of H. M. S. Providence, wrecked on a coral reef some time 
before, so that altogether she is supposed to have gone down with nearly 400 
souls on board f 
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Tir* J ^vr . Shifted at about 2 P.M. Shewing a track 
Ship. Wind at Noon. after a lull to to the 

f W.b. N. ) 

CuffneUs. N.E. < Veering rgpidly to V W. b. N. 

Buccleugh, North. S.W. ' W.N.W. 

Taunton Castie. N.N.B. S.S.W. W.N.W. 

113. If the young mariner desires a lesson for practice, this is a 
capital one. He should strike a circle to represent the vortex of the 
hurricane (Cyclone) say of 15 or 20 miles diameter on any scale. 
Then marking Cufnells at the N.W. compass^ (which is the N.E. 
Cyclone) point on one side ; and at the E.N.E. compass, which is the 
S.S.E. Cyclone point (sfee page 70,) and so on of the rest, and 
drawing the parallels as just described, he will have before him at 
once the proof of how truly the tale of the track would have been told 

,by each separate ship (to be between W.b.N. and W.N.W. accu- 
rately) in spite of their different changes, and how nearly we may rely 
upon a well kept log to indicate it.* The apparent anomaly of the 
CuffnelU* log is rather a confirmation, since it shews, either, that 
there were, what we have just described, irregular gusts at the centre, 
or that she had drifted for a time into the Southern part of the 
circle. He will farther observe in the table of references to our 
Chart No. IV. that the Fleet was to the Northward of these three 
ships, and the track {b) is confirmed by the evidence of their logs 
to have been about North 65® West, on the average of three days 
from the 8th to the 11th or 12th. And I may add, that in more 
than one instance where we have deduced the tracks from the shift 
of wind experienced by a single ship, subsequent information has 
shown us to be perfectly correct. 

1 14. Col. Reid'8 Rule for tbe proper taok to lie to on. 
This is one of those great, but simple, results for which every seaman 
owes to this distinguished officer a deep debt of gratitude ; and every 
year and every new investigation proves the utility and beauty 
of the rule. I have already explained that the track or course of 
a storm is considered like that of a river, and that looking to the 
mouth of the river, we call the banks of the river right and left 

♦ And the logs of the East India Company's ships were in no respect 
inferior to the best of those in the Boyal Navy. 
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banks, according as they then lie ; so looking to the quarter towards 
which the storm (Cyclone) is moving, we call the right side of the 
storm all that half of the supposed circle, or ellipse, on our right 
hand, and the left side all that on our left. I cannot do better here 
for my reader than to extract nearly what Ck)l. Reid has said at 
p. 530 of the second edition of his work. 

* Rvk8 for laying Ships to in Hurricanes.'^ThtLt tack on which a ship 
should he laid to in a hurricane has hitherto been a problem to be solved ; 
and is one which seamen have long considered important to have explained. 

'* In these tempests, when a vessel is lying to and the wind veers by the 
ship's head, she is in danger of getting stem-way, even when no sail is set ; 
for in a hurricane, the wind*s force upon the ship's masts and yards alone 
will produce this effect, should the wind veer ahead, and it is supposed that 
vessels have often foundered from this cause. 

* When the wind veers aft as it is called, or by the stem, this danger is 
avoided, and a ship then comes up to the wind instead of having to break off 
from it 

* If great storms obey fixed laws, and the explanation given of them in 
this work be the true one, then the rule for laying a ship to, follows like the 
corollary to a problem already solved. In order to define the two sides of a 
storm, that side will be called the right hand semicircle, which is on the 
right of the ship's course, as we look in the direction in which it is moving, 
just as wc speak of the right bank of a river. The rule for laying a ship to, 
will be, when in the right hand semicircle, to heave to on the starboard tach, and 
when m the left-hand semicircle^ on the port tach in both hemispheres,* 

* The first of the two figures inserted here is intended to represent one of 
the West India hurricanes moving from the S.E.b.S. to the K.W.b.N. in 
the direction of the great arrow drawn across it. The commander of a ship 
can ascertain what part of a circular storm he is falling into by observing 
how the wind begins to veer. Thus, in the figure, the ship which &lls into the 
right hand semicircle, would receive the wind at first about Kb.N., but it 
would soon veer to East as the storm passed onward, and supposing her lying 
to. The ship which falls into the left hand half of the storm would receive the 
wind at first at N.E., but with this latter ship instead of veering towards East, 
It would veer towards North. 
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* The explanation of the role will best be made oat by attentively inspecting 
the two figures. In both, the black ships are on the proper tacks; the white 
ships being on the wrong ones. 

* The second figure is intended to represent one of those hurricanes in South 
latitude which pass near Mauritius, proceeding to the South-westward. The 
whirlwind is supposed to be passing over the vessels in the direction of the 
spear head. It will be seen that the black ships are always coming up, and 
the white ships always breaking o£f ; and that they are on opposite tacks, on 
opposite sides of the circles. 

*If hurricanes were to move in the opposilie course to that which they have 
hitherto been found to follow, then would the rule be reversed, for the white 
ships would come up, and the black ships break o£** 

115. The ever memorable loss of the prizes taken by Rodney on 
the 1st of April 1782, together with an immense number of merchant- 
men, and nearly all the men-of-war convoying the fleet, should not be 
passed over here, as affordhig a truly awful lesson of the importance of 
our scieuce. From Mr. Redfield's '* Memoir" in the United States' 
Naval Magazine, and a Memoir of Admiral ClraveSf before me, 
which I think has been copied from the U. S. Journal, it appears 
that H. M. S. BamillieSy Canada and Centaur, of 74 guns each, with 
the Pallas Frigate, and the Fille de Paris of 110 guns, Glorieux 
and Hector of 74, Ardent and Caton of 64 guns each prizes, and 
a convoy which, even after those for New York had separated and 
the Ardent, Pallas and Hector put back, still amounted to ninety- 
two or ninety-three sail, were overtaken by a hurricane (Cyclone), 
on the 16th of September 1782, which increased rapidly from E.S.E. 
The fleet fuUy prepared for bad weather, hove to, but unfortu- 
nately on the starboard (which was the wrong) tack, for at 2 a. m. 
on the 17th, when in about Lat. 42 J^ North, Long. 48^** West, the 
whole fleet were taken aback by a shift of wind, evidently of terrific 
violence, to N.N.W.f The Ramillies, Admiral Graves' flag-ship, 
lost her main, mizen, and fore-top-masts, was pooped, and apparently 
in danger of going down stem foremost ; and the following day shewed 
that many of the men-of-war and of the merchantmen also had been 

* I have already (p. 78,) explained that the application of the law de- 
pends entirely on the knowledge of the track, and this, as here stated, he will 
constantly see e^^emplified. 

f Observe that is nearly our Fig. II, at p. 83. 
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as ill treated, for there were " signals of distress everywhere." The 
gale (Cyclone) continued at N. W., and hefore it left the helpless 
fleet, the whole of the men-of-war, except the Canada, had foundered 
or were abandoned and destroyed ; and so large a proportion of the 
merchantmen, that this is supposed to he the greatest naval disaster 
we have upon record. Upwards of three thousand seamen alone are 
computed to have perished by it ! 

The track of the storm (Cyclone) appears from the shift, E.S.E. 
to N.W.* to have been one travelling to the N.E. b. N, about five 
degrees to the Eastward of the termination of Track B on Chart I., 
and ihough it is true the men-of-war, as well as the prizes, were in a 
deplorable state, yet no doubt, the tremendous shocks and conse- 
quences of dismasting, pooping, and the like, added no little to their 
danger ; for it is said of the Centaur, that the Admiral was thrown 
out of his cot by the shock ! If, with the wind at E.S.E., sail had 
been carried to the North but some fifty or a hundred miles, the 
centre would have passed by without reaching them, and heaving to on 
the larboard tack, for they were on the left side of the track, would 
have then given them a common gale, drawing aft till it ended with 
one at W.N.W. or a fair wind. The young sailor should make 
another lesson of this. 

116. SouddinfiT or beavlngr to. Every seaman of course 
begins by considering this question with reference to his sea-room. 
In what follows, I shall suppose throughout that he has sea-room, and 
that, either because he has a fair wind in the tempest (Cyclone), or 
because he wants to profit by it, or wants to get out of its way, or 
has a leaky of crank ship, making lying to dangerous, he desires 
to scud, or wishes to know what he had better do. He has also of 
course by tl;ds time a correct notion of how the centre of the storm 
(Cyclone) bears from him, and for many parts of the world what 
are the usual tracks, or he has calculated pretty nearly what the 
track of the one he is engaged in is, from his previous run and 
the veering of the wind, as shewn at p. 79. He has now to consider 
if he is, with relation to these two data, the bearing of the centre 
of the storm and its track 

* The first squall mentioned as from N,N.W. I take to have been an in- 
curying wind at the centre, and that these are the average points. 

N 
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A. Behind it. 

B. On either tide of it, at about right angles to its tmUk. 

C. Before its track. 

Now (A.) his precautions must be directed if behind the storm. 
In ecudding,* 
(1.) Not to nm into the heart of it 
(2.) Not to rnn too far before and then gradnallj across it. 
(3.) Not to lose the advantages he may derive from it. 
In heaving to, 
(1.) To do so on the right tack. 
(2.) To be careful when bearing up not to overtake it again ; 

and therefore 

(3.) Not to bear up too soon. 
Or (B.) his precautions if on on^ side of a storm, at about a 
right angle to its track must be. 
In scudding, 

(1.) To scud with it, but not to edge too £ir into it — ^i. e. to 
keep at a safe distance from the centre. 

(2.) Not to over-mn it, and be thus led to cross into, and before it. 
In heaving to, to do so on the right tack. 
And (C.) his precautions when before the track of the storm 
must be in thb, which is the most difficult case, for it is that of a 
storm '' coming down" upon him (see p. 58.) 
In scudding, 

(1.) To be carefrd that he can do so in a directum which will take 
him out of the way of the centre. 

(2.) That he has full time (allowing always at least from fifteoi to 
twenty miles an hour for the storm's (Cyclone's) rate of travelling, 
to get out of the way of the centre. 

(3.) That if already in part, as it were, out of the way of the 
focus (i. e. when there is every probability that it will pass near 
but not over him) he does not, by scudding, put himself more fully 
in the way of it. 



* Sailors will note that I use the word scudding in this paragraph, and in- 
deed elsewhere rather loosely, and sometimes almost improperly, as nothing bat 
sailing with the wind ru^ht aft, or two or three points on the quarter, shoiud in 
strictness be called scuading, bat for shortnefls sake I have not been partiioalar. 
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(4.) To see if, by hauling up (should wind and sea, and the con- 
dition and qualities of his ship allow of this,) and then heaving to 
when the hurricane (Cyclone) by approaching becomes qf full 
strength, he cannot get farther towards its border, and thus more 
surely at a distance from the dangerous central focus. 

In heaving to, 

(1.) To heave to on the right tack for the shift and for '^ coming 
up" to the wind as it changes, instead of breaking off. 

(2.) When the calm centre reaches the ship to keep the vessel's 
head the right way to avoid being taken aback. 

117. The mariner (I mean the careful man who conscientiously 
endeavours to do his duty to his country or his owners) will easily 
see how simple it is, first to ascertain his position with respect to the 
bearing of the centre, and then which of these lines of management 
it will be best for him to adopt ; and he will no more consider the 
time as lost in these brief calculations than he would that which 
at the approach of a dark stormy night, near a dangerous passage, 
he devotes to weighing carefully whether it will be better to stand 
on, or to heave to, or work to windward, or anchor. 

118.1 desire to be understood by those who may read and consider 
all thb, and indeed for the whole of this work, that I quite appreciate, 
and fully allow for, the differences between the smart and well-found 
man-of-war, with her well discipline^ and numerous crew, and her 
tried and trained officers, and the ill found, half-manned merchant- 
man, with (I grieve to say) too often grossly insubordinate, or 
incapable officers and ship's company : and I am well aware how 
safely the commander of the first can calculate upon his officers, his 
men and hb ship, to the hour and the minute, and how little the 
last can venture upon the chance that in two or three hours he may 
have far worse, or better, weather; but writing for all, I explain as 
dearly as I can the danger and the prudent course, and each must 
calculate for himself what his ship, his officers and his crew can bear 
and do in the hour of need, if it comes. 

119. Tlie use of tbe Transparent Bom Cards. To 
explain this, I suppose I have to shew them for the first time to a 
plain Seaman, or to a very young Officer who knows nothing about 
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them, and by following with a little patience the steps laid down in 
the following lessons, there are none who will not, I trust, he 
able quickly, not only ta understand it themselves, but to explain it 
to others. 

The first and most useful lesson the plain seaman can give him- 
self in this new science is, to obtain the habit of considering that 
all winds may be, and many certainly are, not blowing in straight 
lines, but in curves. This is not sa easy ; for we are all habituated 
from our childhood to consider the wind both as blowing ''where 
it listeth" and abo in a straight line from one point to another'*', so 
that we are a Httle puzzled when we must think of the (apparently) 
straight line shown by our dog-yanes and weather-cocks, or by the 
trim of the sails of a whole fleet, or the Airious gusts of a squall 
or hurricane, as only part of a great curve. 

The best way to form a good notion of this is to take a common 
map of any kind, on a large scale, say on that projection on which 
the parallels of latitude are great curves, and put a dot on one of 
the parallels for your ship's place. Now, putting the hands, or two 
pieces of paper, so as to cover a parallel of latitude all but an inch, or 
half an inch, on each side of your dot-slup you will readily see then 
how the folks on board of her might suppose and affirm their wind 
to be a straight line, just as you do at sea of your wind ; and yet you 
ca^ see that it is part of a great curve which might be also part of a 
circle of several hundred miles in diameter. It is indeed supposed 
by Professor I>ove and Mr. &edfield that all winds form drcuits, 
which. would make them all curve in some part, if not in the whole 
of their courses.f 

* Just as we talk of the Uvd of the sea, many landsmen using the word as if it 
applied to a horizontal and not a curved surface of about eight inches to a mile. 

f If we suppose a storm of 800 miles in diameter and thus (in round 
numbers) a little more than 900 miles in circumference, and 32 ships placed 
round this circumference, each with a wind one point different from its neigh- 
bour, they would still be 29 miles apart. Manjr of the gradual changes of 
the wind from quarterly to a-beam, close-hauled, and breaking off firom the 
course, are probably owing to these circuital winds as the ship runs on, though 
in fine weather. There is no doubt that in tropical countries the wind -is 
often blowing in circular vortices, though not rising to the force of a storm. 
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The next lesson to give one-self is this. When you have obtained - 
the habit of recollecting that the wind, though apparently blowing in 
a straight line for you, is, or may be, really blowing in a curve forming 
part of a circle or ellipse, to consider then on what part of the circle or 
ellipse you are ? Say the wind is at North ; you may suppose accord- 
ing to the hemisphere you are in, that you are on the East or the 
West side of a circle ; and so on of every other wind, as in the tables 
given in pages 68 and 70. 

Making marks for ships' positions on a sheet of paper or an old 
Chart, and putting the Transparent Card over them so as to see by 
it how the centre bears from the ship is the next lesson, and will be 
found highly useftil, for it is not every seaman who has the habit of 
considering his present wind a minute tangent line only, and the 
centre of a storm lying, according to the hemisphere he is in, at a 
perpendicular from that tangent. The habit of thus considering the 
vnnd, is what will give the plain seaman a complete imderstanding of 
the theory. He can always refer to the table in p. 68 to see if he 
is correct, and he will find it to be a sort of '^ boxing the compass 
at right angles," which every one has not got. 

The next lesson is to move the Storm Cards, each in their own 
hemisphere — ^for with them yow have the hurricane in i/our hand, 
recollect — over an Island, or a fixed mark of any sort to represent a 
ship lying to, on a Chart, and to notice how the effect of a vortex of 
any size, if so moving, would produce the changes of wind, of which 
we read; supposing always that we move the Storm Card along the right 
track ;* As across the Leeward Islands from the SE. ; along the 
Coast of North America from the SSW. or SW. ; in the China 
Seas, firom between NE. and SE, to the SW. and NW., &c. for, 
as will be easily seen, if the track of the Storm varies^ the changes of 
the wind also vary, and if in either hemisphere a storm came, for 



♦ Tlie seaman will find it convenient to have two bullets flattened and cover- 
jed with silk and a piece of narrow red tape about 18 inches long, stitched to the 
inner side of each ; these may be laid down in any direction on a Chart, and 
will represent the track of the focus of a storm very distinctly as sort of a " Line 
of mischief* over which the Card may be conveniently moved at pleasure, and 
the changes perfectly noted. 
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instanoe, firom the West instead of the East, the changes would be 
exactly opposite.* 

The seaman should next mark off a ship's place, real or supposed, 
with her ran or drift for any giyen number of hours, and then, moving 
up the Storm Card near, or across this, obsenre how the motion of the 
Storm and this run or drift induce different or mcNre n^id changes of 
the wind, or take a ship out of, or run her headlong into a Storm. 
These preliminary lessons may appear trivial, but they are not so ; 
and the seaman who will give them a htUe attention, will find great 
advantage from so doing. I need, I hope, remind none that when bad 
weather is coming on they will have other matters to attend 
to t^an studying then the applications of the Science ; and that it 
is the cool and patient consideration of such things in fine weather 
and at leisure, that makes the able and rea^ seaman when a crisis 
arrives. 

120, I now proceed to apply all this by practical lessons in 
various parts of the world for the uses of the Storm Cards on hora, 
which will be found in the pockets of the covers ; one being for the 
Northern, the other for the Southern hemisphere. 

The following rules must be borne in mind : — 

1. — ^The card may be supposed to represent any sixed storm from 
20 to 500 miles in diameter, and as many more aides may be sup- 
posed to be added to it as may be necessary to suit the scale aiihe 
chart. 

2. — The Jleur de lis must always be kept on the flPM^m^/tc meridian 
when using it. 

3. — ^It is always to be placed so, that the winds place b over the 
ship* s place, 

4. — ^It is to be moved as required along the known, or estimated, 
track of the storm. 

* He should next mark off two ships' places, and move his Storm Card so as 
to pass the centre between them, noting how the wind will «eer with each ship, 
though the whole hurricane is turning according to the Law of its hemisphere. 
If he sets these down on a piece of paper he will see at once how the contradic- 
tory accounts of winds veering and ** backing round," as it is called, are per- 
fectly true, though till now inexplicable. See Diagram at p. 11. 
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121. Special examples for tlie nae of the Storm 
Oards. a. For the West Indies. — Mark off the place of a ship 
in Lat. 16° Norths Long. 50° West, and supposci her bound to 
Trinidad. 

The weather and barometer indicate the approach of a hurricane 
or severe gale, and the wind is at EbN. 

Now place the Card so that part of the outer circle which lies 
between East and E.N.E. may lie oyer the ship's place, and it will 
be seen that if this is a hurricane''' (Cyclone) the centre of it bears 
SbE. w.thereahmts from you.t 

Next you know (see p. 25 and chart I.) that it is hereabouts that 
the West Indian, Atlantic and American coast storms seem to take 
their rise, and that they travel from hence, as far as yet known, on 
a track to the Northward of West, but rarely so far so as North- 
west. W.bN. or W.N.W. then is probably about its track, and 
fifteen or eighteen miles its rate of sailing in that direction. 

I suppose your sea to ^ not yet very heavy, so that with the 
wind at £. b N. and every chance of its becoming more Northerly, 
your ship sound, and crew hardy and smart, with plenty of good 
helmsmen amongst them, the temptation to run on is very great ; 
but you see also in a moment that, if you do, you will cross before, 
within, or dose behind, or at the very centre of the hurricane 
(Cyclone), and that you will thus, as it were, thrust yourself, if not 
into the jaws of destruction, certainly into a useless peril.^ Now 
as no man runs his ship headlong into a waterspout when backing 
his main-yard for ten minutes can keep him out of it, your prudent 
course is to lie to, and allow the storm (Cyclone) to travel past you, 
and the rise of your barometer and the gradual veering of the wind 
to the Southward of East will show you that it has done so, and all 

* The fall of the Barometer and the appearance of the weather are in all 
common cases sufficient to distinguish it from the trade rising to the strength 
of a gale, as trade winds and monsoons sometimes da 

t Thereabouts, because there may be some irregularity or incurving of the 
wind ; see p. 74 § 104. 

X Yon will see also that supposing even that you get safely through or 
past the centre by ** dashing at*' the hurricane, all you gain on one side of the 
storm circle you lose on the other, as the winds become Westerly ! 
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you have then to be careful of is, when standing on not to overtake 
the storm, should it hj any chance be a slow moving one : see p. 
90, for your various considerations and chances.''' 

122. Suppose your ship in 16"* North and 72** West with all ap- 
pearances of a hurricane, (Cyclone) the wind at W.N .W. and she is 
bound to Grenada. Mark oflF her place, and lay the W.N. W. of the 
Horn Card over it ; and you see at once that this b a storm of which 
the centre lies about N.N.E. from you, i. e. between you and the 
shores of St. Domingo, which it is probably then ravaging ; and you 
moreover see that, for you, it is a fair wind by which you may 
safely and surely profit ; hauling first a little to the Southward to 
be sure of a good oiling from the more violent and dangerous 
part, and also to get room to keep away a little, if the sea should be 
heavy when you get on the S. Eastern quadrant of the gale (Cyclone) 
when the wind, as you see, will haul to the S.W. 

123. Suppose you are bound from New Orleans to the Havan- 
nah, and that at a day's sail from the first port you begin to have a 
falling Barometer, a heavy sea, squalls, gloomy weather, &c. and 
"half a gale" from EN.B. 

With the old knowledge we should all, certainly, ** carry on" to 
this, und keeping the wind about a point before the beam, push on 
for our port under double reefs, with a dose look out on the steerage ? 
But place the Storm Card on the chart, and you will see that if 
you do so, you will be rapidly plunging into the hurricane. 



* It requires, indeed, some little confidence in this kind of knowledge for a 
Commander to bring himself to what is called ** throwing away a fair wind ;" 
and more than one has told me, after being severely damaged, that though 
they suspected from the Law of Storms, that they were running into mischief, 
yet they could not resolve to lose a chance where others might push on and 
laugh at them ; and many, like myself, may have heard between 30 and 40 years 
ago, " the Captain's Barometer-gales of wind" grumbled , over, when reefing 
top-sails by its warning, and even his Lunars and Chronometers sneered at ! 
It seems that, with seamen especially, all useful knowledge has to force its 
way through this dislike of novelties. One would g^ve something to know 
what the good old, first rate observers with the Astrolabe and Quarter Staff 
and Davis' Quadrant, said of the ** looking glass gimcrack" which we call 
Hadley's Quadrant? 
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But you need not therefore heave to, for you will note that the 
hurricanes hereabouts all travel between the E.N.£}. or N. Easterly 
to North and even N. Westerly. It is clear then that you can 
profit by it by eailing round it, i, e. keeping away West, W.S.W., 
S.W., S.S.W., and South as your Barometer guides you, and thus 
' make a curve round the heel of the storm, and which will not be a large 
one ; for as it b probably flying ten or twenty miles an hour on its track 
while you are, in the beginning of the storm and if the track be one 
to the Eastvrard of the meridian, going wholly the other way, the wind 
will veer at first so rapidly, if the track is to the Eastward of the 
meridian, that you will be surprised to find how soon your Easterly 
gale is at North, N. W. and West, just as your Storm Card shows. 
If however it should be one of the hurricanes (Cyclones) which 
like M L or ]^ have tracks to the Westward of the meridian, it is 
evident, that this may be merely scudding with the storm, if its track 
is very Westerly, or crossing the track before the centre, and per- 
haps much too near for safety. This will be quickly known by the 
veering or steadiness of the wind (see p. 79) and if it is supposed 
that the track is one of these^ the plan b to heave to on the star- 
board tack, being in the right hand semicircle. 

124. In the Hortbem Atlaatio. A ship from Boston bound 
to Bermuda at 200 miles S.E. of Cape Cod, meeting a N. Easterly 
gale with a falling Barometer and other indications of a hurricane 
(Cyclone) will clearly understand also, why she has her choice of 
running into the heart of the storm (Cyclone), at the risk of being 
dismasted or upset, if she persists on her direct course as long as 
she can stand on, or of sailing round the Western edge of it, and 
thus at the expence of a little curve in her track making a fair wind 
for her whole voyage. 

125. Colonel Itold has given in his work the following : which 
I copy entire, as affording the seaman both for that and other quarters 
of the globe an able instance of how we may in time profit by this 
enlarged view of the practical utility of the rules of our new science. 
Every reflecting and experienced seaman must recollect his disap- 
pointments (and often his losses, at least of time if not of money) at 
finding his fair wind gradually become a foul one, and not a few 
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may recollect by how many theories and assumptions they have 
endeavoured to account for these apparently capricious veerings. 

A NOTK 

On the Winds f as influencing the tracks sailed by Bermuda Vessels ; and on the 
advantage which may he derived from sailing on Curved Courses when meeting with 
Progressive Revolving Winds, 

' ** In high latitudes the preyailihg atmoi^pheric currents, when undisturbed, 
ore westerly, particularly in the winter season. As storms and gales revoWe 
by a fixed law, and we are able by observation to disting^h revolving gales 
firom steady-blowing winds, voyages may be shortened by taking advantage 
of them. 

" The indications of a Progressive Revolving Gkde, are, a descending baro- 
meter with a reg^arly veering wind, or with the wind changing suddenly to 
the opposite point 

** In the Northern hemisphere Storms revolve from right to left, thus, 

O ' . 

** In the Southern hemisphere Storms revolve from left to right, thus, 

O 

" The indication of a steady-blowing wind which will not revolve, but blow 
in a straight-line direction, is a high barometer remaining stationary. When 
the steady wind blows from either pole, according to the side of the equator, 
the atmosphere will be both dry and cooL An increase of warmth and atmos - 
pheric moisture, are indications of the approach of a Progressive Revolving 
Wind. 

•* Sailing from Bermuda to New York—The first half of a revolving gale 
is a fair wind from Bermuda to New York, because in it the wind blows from 
the east ; but the last half is a fair wind from New York to Bermuda. During 
the Winter season, most of the gales which pass along the coast of North 
America are Revolving Gales. Vessels from Bermuda bound to New York, 
should put to sea when the north- west wind which is the conclusion of a pas- 
sing gale is becoming moderate, and the barometer is rising to its usual level. 
The probability is, more particularly in the winter season, that, after a short 
calm, the next succeeding wind vnll be easterly^ the first part of a fr«sh 
Revolving Wind coming up from the South West quarter. 

** A ship at Bermuda bound to New Tork or the Chesapeake, might sail 
whilst the wind is still west, and blowing hard, provided the barometer indicate, 
that this West wind is owing to a Revolving Gale which will vder to the north- 
ward. But as the usual track which gales follow in this hemisphere is 
Northerly or North-easterly, such a ship should be steered to the Southward. 
As the wind at tvest veers towards north' west and north, the vessel would 
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t!ome up, and at last make a. coarse to the westward, ready to take advantage 
of the east wind, at the setting in of the next Revolving Gale. 

*' SaiUng from New York to Bermuda. — A vessel at New York and bound 
to Bermuda, at the time when a Revolving Wind is passing along the North 
American coast, should not wait in port for the westerly wind, but sail as soon 
as the first portion of the Gale has passed by, and the N.E. wind is veering 
towards north ; provided it should not blow too hard. For the fwrth wind will 
veer to the westward, and become every hour fairer for the voyage to Ber- 
muda. 

** Sailing between Rtdifax and Bermuda. — A great number of gales pass 
along the coast of North America, following nearly similar tracks, and in the 
winter season make the voyage between Bermuda and Halifax very boisterous. 
These gales by revolving as extended whirlwinds, give a northerly wind along 
the shore of the American Continent, and a southerly wind on the Whirlwind's 
opposite side far out in the Atlantic. In sailing from Halifax to Bermuda, it is 
clesirable for this reason to keep to the westward, as affording a better chance 
of having a wind blowing at north, instead of one at south ; as well as because 
the current of the Gulf Stream sets vessels to the eastward. 

'* From Barbadoes to Bermuda. — ^When vessels coming from Barbadoes or 
its neighbouring West India Islands, sail to Bermuda on a direct course, 
they sometimes fall to the eastward of it, and find it very difficult to make 
Bermuda when westerly winds prevail. They should therefore take advan- 
tage of the trade wind, to make the 68** or 7(f of West Longitude, before they 
leave the 25** of latitude. 

^ Sailing from England to Bermuda. — On a ship leaving England for Ber- 
muda, instead of steering a direct coarse for the destined port, or following the 
usoal practice of seeking for the trade winds, it may be found a better course, 
on the setting in of an easterly wind to steer west, and if t^e wind should veer 
by the south towards the west, to continue on the Fort tack, until by changing, 
the ship could lie its course. If the wind should continue to veer to north 
and as it sometimes does even to the eastward of north, a ship upon the star- 
board tack, might be allowed to come up with her head to the westward of 
her direct course. On both tacks she would have sailed on curved lines, the 
object of which would be, to carry her to the westward against the prevailing 
wind an<f currents. There is reason for believing that many of the Revolving 
winds of the Winter season originate within the tropics : and that ships 
seeking for the steady trade winds, even further south than the tropic at 
that period of the year, will frequently be disappointed. How near to the 
Equator the revolving winds originate, in the winter season, is an important 
point not yet sufficiently observed. The quickest voyage from England to 
Bermuda therefore, may perhaps be made, by sailing on a course composed 
of many curved lines, which cannot be previously laid down, but which must 
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I» deCemiBed by the Winds met widi on the ^noyige. Tins principle of 
takii^ adrantege of the ehai^iet of BeroHi^ Winds, by ssilii^ on enrred 
lines, is qn^lieable. to hi^ lititndes in botii benii^pheras, wben diqis are 
sailing westei^.'' 

W.R 
QmfenmaU Hmue^ Berwmda^ 

SlJt Monk 184«. 

126. Wbile correcting tliisy I read the aceoont oS the Greai 
Western Steamer comiiiittiDg the old bhmder o( Heammg kUo a 
hurricane (Cydone) in the Atlantic Ocean, in which ahe was nearly 
lost. Shehadith^buiingatS.W.aiidYeeringgradaalljtoN.N.E. 
Her drift in distance steamed, in the interval of 36 hoors, is not 
given, bnt it is clear that she was on the Sonth side ci a hurricane 
(Cyclone) trayelling aboot from West to East, taking her to have 
steamed and drifted about 100 miles to the N.W. 

In the same hurricane (Cyclone) a Royal BCail Steamer from the 
West Indies to Bermuda having met the hurricane (Cydone) on 
her track, slacked her speed to aDow the centre to pass her, and 
made a fiur wind of its southern quadrants to her port. 

127* A vessel from Europe, bound, say to New York, meets with 
a strong S.S. Easterly gale and faDing barometer, about the meridian 
oi BermudA. Here the seaman will observe, by the tradu and his 
Storm Card, that he is on the Eastern Me of the storm (Cydone) 
which is travelling towards him on an E.N.E. or North Easterly 
course, and that if he stands on he will inevitably meet it. To run off 
to the N.W. till he has bronght the wmd to, at least, E.N.E. 
or N.E. and his barometer is rising, would be the means of getting 
out of the way of the centre ; but it is very uncertain what are the 
sizes of the hurricanes (Cyclones) hereabouts, and the distance he 
might have to run; most seamen vnll probably therefore prefer 
heaving to and allowing the centre to pass them, when the wind will 
become a frir one.* 

* It has been noted before that these situations, when a ship is di* 
reetly on the ayerage track of the storm (Cyclone) are those of the greatest 
difficulty on two accounts. It is difficult to say beforehand, unless great 
attention has been paid to the run and veering of the wind, on whieh side of the 
track the vessel is ; and the rate of travelling is here a serious question on which 
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128. Ooaats and Seas of Burope. If I venture to give 
any examples for these parts, it is rather with the hope of exciting 
the attention of seamen to the subject, than as founded upon any 
positive knowledge which we as yet have. It is probable, as before- 
stated, (p. 27) that the great Atlantic storms (Cyclones) some- 
times reach the coasts of Spain and Portugal, and that their Nor- 
thern verges extend to the coast of Ireland. 

We have also examples, tolerably well authenticated, of true circu- 
lar storms (Cyclones) passing over Great Britain, and of small 
hurricane-like storms, both as to force and veering, prevailing between 
the Chops of the Channel and Madeira, but of the storms of the 
kiland seas, such as the Mediterranean, JSgean, Baltic, &c. we have 
no defined accounts, though their suddenness and severity render it 
most desirable to learn if they be rotatory (Cyclones) or not. I 
shall thus merely adduce cases in which the seaman may use the 
Storm Card ** to consider with," and then if his experience should 
justify it, guide himself by the help which they afford. 

129. I suppose a vessel bound into the Channel in Lat. 47^ 
North and Long. 20^ West with a smart gale which has veered from 
East to E.N.E. and a sufficient fall of the barometer to induce the 
supposition that this may be a rotatory storm (Cyclone) travelling 
towards the Channel or Bay of Biscay. 

every thing depends, and it is difficult therefore to judge if by running off for a 
few hours we shall really be getting fieurther out of the way. In the instance 
given above, the centre bears about W.S.W. and the track may be due E.N.B!. 
or "NJE, If it be only E.N.E. there might be time to cross in front and round 
the Northern verge of the storm ; but if it be travelling N.E. the wind and sea 
may become too heavy to allow of standing on, and the run made would then 
only have brought the vessel directly into the path of the focus : with the 
enenmbrance of her sail, if she meets it unexpectedly. Nevertheless there 
may be many cases, such as urgent service, chasing, and the like, in which the 
tails, and even the chances of the masts going with them, are not worth con* 
sidering, and it is therefore proper that the seaman should have aU the 
resources, and the risks before him, for it is not impossible that a case might 
occur in which he might by clever manoeuvring inflict a share, at least, of the 
latter on an enemy. Every experienced officer can tell how often in coast crus- 
ing the chase escapes by her superior knowledge of the winds and (Currents. 
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The Storm Card will show forthwith that the centre bears S.S.E. 
•of the ship, and though with the wind at E.N.E., if the ship can 
stand on the port tack, S.E. would offer most adyantage, this may be 
leading her to keep company with the gale (Cyclone) and get worse 
weather ; it may be therefore well to consider if standing 50 or 100 
miles on the starboard tack, or due North, may not be the safer plan ? 
and the barometer here will soon show if the distance from the 
centre has increased. 

If heaving to be found necessary, from stress of weather, then the 
card will also show that being on the port side of the track of the 
storm (Cyclone), which may have come up from the Bermudas, and 
in all probability is travelling to the E.N.E. or N.E. the port tack 
is the one to heave to upon, and that the wind will draw aft and not 
forward. It will also, by moving it along an average track, warn 
against the error of running again into the storm (Cyclone) when 
it has passed by ; which may be avoided by keeping a little to the 
Southward, and if possible on the South-western quadrant of the 
storm (Cyclone), where the wind is from N.W. to West. An out- 
ward-bound vessel, from Europe to America, would of course manage 
quite differently, her business being to profit all she can by being on 
the favourable side of the tempest (Cyclone), and to avoid (especially 
if it be a slow-moving one) running into the heart of it, where the 
violence of the wind, though fair, must expose her to broaching to 
if she approaches it too closely. 

130. If we place a Storm Card between the Coast of Ireland and 
Cape Finisterre, we shall understand as before said (p. 28), how a 
revolving storm (Cyclone) of 600 or 800 miles in diameter may fill up 
the whole Bay of Biscay and the entrance of the Channel, and while 
it is a Westerly storm on the coasts of Spain, be a Southerly 
one for those of France, and South-Easterly and Easterly for the 
Channel and coast of Ireland. A ship from Cape Clear bound 
to Gibraltar might, in some cases, profit by making a somewhat 
curved track, so as to pass behind the centre, and have full room 
to take advantage of the North Westerly and Westerly gales where 
the diameter of the storm (Cyclone) was not excessive. 
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131. In the narrow seas of Europe we have usually too little 
sea-room to do much in the way of profiting by circular storms 
(Cyclones) if they occur ; but the time to heaye to, the tack to heave 
to upon, and oflen the direction in which to steer, so that, all things 
permitting, their excessive violence may be best avoided, are matters 
of great importance to the seaman ; for they may at least be to him 
the difference of arriving at his port with a damaged cargo and a 
strained leaky ship, or safe and sound when others have been torn 
to pieces. Thus in a N.W. storm in the Gulf of Lyons, if we call 
it a circular one (Cyclone) we see that we are on its S.W. quadrant, 
and that to stand a little to the South would probably carry us from 
the more violent parts. 

Again in the sudden and violent storms of the Black Sea, a ship 
having left the Channel of Constantinople and being bound to 
Odessa, might if meeting with a violent storm (Cyclone) travelling to 
the Westward, advantageously steer, at first, to the Eastward and 
then haul up gradually to the North, so as to carry a fair wind up 
to her port, while if she stood at first to the Northward she might 
get damaged by the strength of the storm, and driven considerably 
to the Westward. If bound however to Trebizond and the storm: 
was travelling to the Eastward, she might also carry a fair wind the 
whole way by running with the Southern border of it. We do not 
know that the storms of the Black Sea are revolving ones (Cyclone) 
nor what are their tracks, but no intelligent seaman can look at a 
few old logs"!" of such storms, with the assistance of the Horn Card, 
without detecting by the veering of the wind and his track, if they 
were so, and how they travelled. 

132. Sontliem Indian Ocean.— Off the Cape of Good Hope, 
ships bound to India and Australia are often detained for some days, 
and even for above a week, by strong North-Easterly, Easterly, and 
South-Easterly gales, in which little or no progress can be made, 
and they are for the most part lying to. Now these, very probably, 
are the Southern quadrants of great circular storms (Cyclones) which 
are passing to the Eastward, North of the vessel, and she may in 

* Unfortunately none are obtainable in India, where I am writing. 
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aD likelihood, bj standing a degree or two to the Soudi, get oat of 
their influence into the r^olar Westerly gales prevailing there. 

133. For as there is no sort of doubt that the West India hurri- 
canes (Cyclones) of say 200 or 300 miles in diameter at most, expand 
in their progress along the coasts of North America and become great 
whirlwind storms (Cyclones) of even 1000 miles or more in diameter 
as they travel across the Atlantic in high latitudes, we may easily 
conceive the same thing to take place in both hemispheres, giving 
rise to Easterly or Westeriy gales, according as the ship is on the 
North or South side of the circle. 

Now let us consider the case of a heavy Westerly gale for a 
ship in Lat. 38^ South, and between the Cape and St. Paul's and 
Amsterdam. 

If we suppose a polygon of 32 sides for the 32 pomts of the com- 
pass, and each side of 96 miles, this will be about equal to a circle or 
circular storm (Cyclone) of a little more than 1000 miles in diameter. 
If our storm (Cyclone) is travelling at the rate oi 15 miles an hour 
from West to East, and our ship is on the Northern verge of it, we 
will take it that she is scudding at the rate of 1 1 knots due East 
with a heavy Westerly gale, as it is called. 

But as the storm is moving at the rate of four miles an hour fiister 
than the ship, its centre vrill in the 24 hours have made 96 miles 
more Easting than the ship, and this in our supposed polygon of 
winds, and we suppose no incurving will have left the ship at the point 
where the wind is W.b.S., and we may suppose also less strong, for 
the centre of the storm (Cyclone) is more distant than it was from 
her, so that for the next 24 hours she may scud not more than 10 
knots, and thus for this day the storm (Cyclone) will gain 120 miles 
upon her, and thus she will gradually M out of the storm circle. 
If the ship's or storm's (Cyclone's) track be different, and approach 
to or diverge fit>m each other, the results will of course vary. 

As just noted^ the heavy Easterly gales also at times experienced 
in these latitudes, and which so much detain outward-bound ships, 
are. probably often referable to the same cause, namely, the ship, 
being overtaken by the Southern half of a great whirlwind storm 
(Cyclone), travelling to the Eastward, which may therefore begin 
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East^ and end at S.E. ; but if travelling slowly (or if, as seems 
sometimes to occur, followed hj another of the same kind), it may 
take several days to pass over the ship, as its chord from the N.E. 
to the S.E. point would be about 680 miles, which even at 16 miles 
an hour (leaving out all account of the ship's drift) would require 
nearly two days. 

If this view is a correct one, the remedy is to stand to the South- 
ward, to get out of the storm circle into the usual stream of the 
Westerly gales ; and with a homeward-bound ship meeting a Westerly 
gale, which she had good reason to suppose part of a rotatory one, to 
stand to the Northward. Every seaman will see at once how this 
applies in the Northern hemisphere, as, for example, in the circular 
storm gales (Cyclones) of the Atlantic, and in other parts of the world ; 
and by placing his Storm Card on the chart, he will often find that he 
may save himself some days of '^thrashing and beating,'* and his 
owner some wear and tear, by going a little round about : verifying 
perhaps the homely old proverb, 

** What can't be done by pushmg and striTing, 
May often be done by a little contriying.'* 

134. Ships lying at the Bell Buoy at the Mauritius (Port Louis), 
and haying every indication of an approaching hurricane (Cyclone) 
must consider, if it is one, like our tracks u and c Chart No. II., pas- 
sing directly over the Island, or to the Northward or Southward of it. 
If passing directly over it, the wind, as will be seen by the Storm Card, 
will remain steady at S.E. till it shifts to the N.W. probably after a 
calm interval. If passing to the North Westward of the Island, the 
winds will veer to the S.E., East, and N.E., and if passing to the 
Southward and South Eastward of the Island, the winds from South 
will veer to the S.W., West, and N.W., so as to make the Island a 
dangerous lee shore in a few hours if a good offing be not run for. 
It is in this knowledge of what the winds mil be (certainly) in a few 
hours that the seaman's safety, or his avoidance of serious damage 
often lies, and it is to the absence of it that mischief is in innumerable 
eases to be traced. 

Mr. Thonif p. 229, quotas the case of a ship which '' in the hiuri- 
cane of 1840 slipped with the gale at S.E. hove to, and drifted 

p 
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from the islandy but the next day was carried back by the N.W. 
wind, and thrown on the reefs at the entrance of Grand Biver, at the 
place she had left."^ 

135. Suppose yourself m 10^ South and 84'' East Long, with a 
strong gale at W.S.W. and Ming barometer; place your Southern 
Storm Card as before^ and you will see (as you are now in the Southern 
hemisphere) that the Westerly winds place you on the Northern side of 
the hurricane (Cyclone) and that a W.S.W. wind makes the centre 
bear about S.S.E. from you. 

# Now if you are bound to the Northward you may profit by this, 
for all research as yet shows that the storm tracks are to the W.S. 
Westward hereabouts,t and thus the storm (Cyclone) is leading you, 
while you are leaving it. 

If bound to the Southward or South-Westward, however, (as to 
Europe, Australia, or the Mauritius) the case is exactly reversed, and 
you might, as you perceive, with a very little '* carrying on to it" 
plunge headlong into a hurricane (Cyclone) of unknown fury. Tour 
safe and proper plan is, if so bound, to steer off before the wind, or 
even N.E. till you raise your barometer a little. The wind you will 
find draw to West (the centre now bears South of you) and gradually 
to the Northward of West, when you haul up a point in an hour or 
more, as your barometer and the wind advise you, till hauling South 

* Mr Tliom quotes also the case of the Stag, but, by an OTersigbt, oondemns 
her for running off from the Bell Buoy to the W.S.W. He forgot that, in a 
heavy gale the sailor often cannot choose, but must vaUure only to run with 
the wind two, or at most three points on the quarter ; and then with extreme 
care for fear of broaching to, which the smartest vessels with the best hehns- 
men will at times do in spite of every care. Every sailor knows that in a 
fleet, for instance, all scudding with the same gale, while some ships will steer 
with one spare hand at the helm to help if wanted, others of the same 
size, merchantmen or men of-war, require three or four men at the helm and 
an officer to watch them ; and withal will sometimes tear the wheel firom their 
hands, and perhaps seriously hurt them if the relieving tackles ^ure not care- 
fully attended to. 

f In one instance traced by me, (Memoir XI, Journal Asiatic Society 
VoL) for a short time, and very slowly to the N.W,, but standing North or 
N.N.E. would still carry a ship rapidly out of the vortex, in such a case 
as her barometer would quickly show. See Track YIIL Chart IL 
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and S.W. you have sailed round the storm, and have now literally — 
for it is almost an Americanism — '* got to the other side of it", where 
it is a fair wind for yon. 

136. This simple manoeuvre of sailing round a storm is especially 
useful here ; for though of course a vessel may heave to and allow the 
storm (Cyclone) to leave her, yet the usual tracks are so exactly 
along or rather across the homeward bound routes, that after losing 
from six to twenty-four hours in heaving to, a ship would in most 
instances find, when she bore up, that in a few hours she was again 
coming down upon the body of the hurricane (Cyclone), and have 
again to heave to ; so that in the end she would lose far more time 
than by sailing round it as I propose. I am not supposing this, but 
writing from facts. The ship Orient, Captain Wales, from Calcutta 
to the Mauritius hove^to, to avoid running into a hurricane (Cyclone 
Track i i on the chart) and bore up to proceed, when she again in a 
few hours found she was getting into worse weather, and again hove 
to ; repeating this bearing up and heaving to three times, an excel- 
lent instance of careful management. 

The transport Maria SomeSy with troops on board, committed the 
fatal error of running headlong into another hurricane close to the 
Orients track, was dismasted and nearly foundering, and suffocated 
fourteen persons for want of air during the tempest ! having all 
her hatches closed. 

137. Suppose yourself bound to India or the Straits of Sunda, say 
in 20^ S. and 75^ East, and that the trade from fine clear weather 
and a high barometer becomes stormy, the barometer fidls and the 
wind is at East or E.b.S.* This you will instantly see, by the Storm 
Card, is in all probability a hurricane (Cyclone) crossing ahead of 
you, and by heaving to for a few hours it will pass you, travelling to 
the W.S.W. just as a water spout might do. You will then probably 
have the wind from the N.E. and North, as your Storm Card will 
show you, and by standing to the Eastward your barometer will 
rise, and you will quickly find the Trade again. 



* And especially in these cases with a heavy cross sea from the North East 
or more Northerly. 
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1 38. The most recent instance in this latitude of this kind of care- 
ful management which has occurred^ I give a little in detail, as 
heing highly instructive. It is that of the ship Earl of Harduncke, 
Captain Wellery from England hound to Calcutta, who was good 
enough to place his well-kept log and a private note hook hoth at 
my disposal. 

The Hardmcke was on the 26th Decemher in 28** 42' South, 
Long. 80° 46' East, with her Barometer at 29.95, and with light, and 
latterly strong, hreezes S.E. and North. Up to this time squally, thick, 
heavy, wild-looking weather, upper clouds coming from N.W., the 
next stratum N.E. and the lower scud, with the wind, fast from S.E. 
At midnight from 10 knots ran into a dead calm. Breeze was 
renewed again, and next day she was in 26® 14' South, 81® 5' East, 
with Barometer at 30.00, and confused sea, heaviest from S.W. 
wind East to E.S.E. and a strong Trade throughout.^ On the 28th 
in 22® 37' South, 81® OO' East, and Barometer 29.95 ; and on the 
29th in Lat. 19® South, Long. 81® 00' East, Barometer 29.71. 
strong Trade still, hut squally and a confused sea, and barometer 
falling, made preparations for bad weather : upper clouds from N.E. 

On the 30th in 17® 0' South, 81® 41' East, Barometer 29.75. 
To 8 A. M. running 6 and 8 knots to the Northward, but i^pearances 
threatening,* hove to, dense lurid atmosphere, very peculiar ap- 
pearance at sunset the last two evenings, p. m. continued dark 
appearance to the North Westward, ran twice to the North and 
found the wind increasing, and drawing to the Eastward with thick 
weather, but always fin^ when going South ; kept her South till it 
should clear off a little ; a thick lurid appearance over the heavens, 
the sun only showing as through a dense veil with heavy leaden- 
looking clouds to the North and N.W. 

Captain Weller's private note is : At 4 a.m. barometer not 
falling any more, made more sail to the Northward, weather be- 
came more squally with thick weather and heavy rain. At 8 a. m. 
a heavy squall from the N.E., shortened sail to close-reefed main 
top-sail, light Easterly air with a heavy arch to the Northward 



* These cloud notes are of high interest, perhaps as we shall subsequently 
see, of higher interest than we suppose. 
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which kept nearly in the same position till noon, ship drawing to the 
Southward 3 knots. At 1 p. m. made sail again to the North and 
East. As we advanced, the weather hecame thick and squally until 4, 
when in a smart squall with thick rainy weather, not ahle to see fifty 
yards from the ship, wore to the South and shortened sail to close- 
reefed fore and main top-sails, the weather clearing a little, but an 
immense mass of 'heavy leaden-looMng clouds, and over the whole 
of the heavens a very murky threatening appearance ; sun at setting 
gave the whole a red lurid appearance, and every thing on board had 
a red tint. At 8 p. m. a fresh gale S.E. Although the sun and 
moon were visible during the day, yet they were only seen as through 
a thick veU. 30th December; Noon Lat, 16° 26' South, Long. 
81"" 35' East, Barometer 29.80. After midnight the stars began to 
shew, and the thick lurid haze went off, and blue sky was visible at 
daylight, but still a heavy leaden appearance to the Northward with 
a heavy confused swell, heaviest from the East. 

In this capital instance of good management, there can be no 
doubt, that Captain Weller with the sacrifice of a few hours run, 
avoided running into a hurricane (Cyclone) on the South Eastern 
border of which he was, and of which he saw the body, in the bank 
and arch of clouds to the North and N.W. of him ; as distinctly 
as one might see the smoke of a fleet of enemy's steamers, and 
stand back not to run in amongst them. The red lurid tint of the 
atmosphere is a peculiar characteristic of the approaching hurricane 
(Cyclone) in the Southern hemisphere, as we shall subsequently see. 

139. If however in this position you are bound to the Mauritius 
or the Cape, yon will see that you may nearly profit by it, steering only 
so far to the South as not to let it gradually approach you, and thiys 
become too violent to run in with safety. For this your barometer 
and keeping the wind to the Northward of East will be sure guides. 
If the wind is to the Southward of East, you are be/ore (to the 
West of) the meridian of the hurricane (Cyclone), and should haul 
more to the Southward out of its way. 

140. But if in the Latitude and Longitude just stated, 20^ South 
and 75? East, I have the wind South? 

You are then right before the path of the tempest (Cyclone), 
and taking into consideration also the state and qualities of your 



110 Examplet: Southern Indian Ocean; Arabian Sea, 

ship, as well as the distance of the centre as yon estimate it from the 
barometer, 70a most manage to get oat of the way of the terrific 
centre at all events. 

The best plan is to steer off N.W. or N.N.W.* till the wind is 
at least S.S.W. and the barometer has deddedlj risen, when 70a may 
haul North and either heave to or ran on, as 70a are boand. Note 
here that, as will be sabseqaentl7 shown when we come to speak 
of the barometer, that yoar barometer will be proportionabl7 higher 
be/ore the storm than when on either side or behind it. And also 
that as the harricanes (C7clones) here are from 200 to 400 miles in 
breadth, 70a most ran at least one-third of that distance to be well 
oat of harm's wajr. 

The forgoing examples will also appty to the harricanes (C7- 
dones) of the Straits of Madagascar and those between Cape St. 
Mar7 and the Natal Coast, which are all in the Sonthem hemisphere, 
and have all their tracks, so far as we yet knowf, to the W.S.W. or 
Southward of West. 

But about the Latitudes of Bourbon and Mauritius, there seems no 
doubt that the tracks of the storms recurve to the South, (see chart and 
at p, 33, what is said there of the Serpenfs hurricane (C7clone) ; and 
hereabouts the seaman must waril7 appl7 all his skill and attention 
to ascertain the track before he heaves to, and to be assured that if 
he has allowed the storm to pass him, he does not run into it again 
b7 crossing near the apex of the curve. 

141. The Arabian Sea. We are here again in the Northern 
hemisphere, and must recollect that all the changes are different from 
those we have considered in the foregoing paragraphs. In the 
section on the Tracks of Storms I have adverted full7 (p. 37) to the 
little that is known of the tracks of the storms (C7clones) in this 
sea, and the possibilit7 of their curving to the Northward towards 

* I give these apparently loose limits, because while a Man-of-War or fine- 
built Merchantman, well steered, might run for a long time N.W. with a gale 
at South, others could not venture to do so without great risk of broaching to. 

f And this caution especially applies to those to the Southward, where it is 
quite possible, there may be a second recurving track, analogous to that off the 
Mauritius mentioned in the next paragraph. 
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the coasts of Persia and Arabia, which should be borne in mind ; as 
also that at a few degrees from the Malabar coast, the hurricanes 
(Cyclones) appear at times to be sudden and violent, though of small 
extent. 

Taking a storm (Cyclone) to begin at N.W. with a ship bound to 
Bombay, in Lat. 13^ North, Long. 67^ East, it will be clear that 
she should not stand on upon her North Easterly course, but run off 
E.S.E., hauling up East and gradually N.E, as the wind hauls to 
the S.W. which it will do, and this may be the best plan even for 
a vessel bound to Aden or the Persian Gulf instead of lying to. At 
all events she should not heave to with the wind at N.W., for 
should the course of the tempest (Cyclone) be very Westerly and 
its diameter small, the centre would pass very close to her. To run 
off to the S.E. or SW. if the season admits, so as to raise her baro- 
meter will be more prudent, and she may regain her former position 
by running partially round the storm (Cyclone) and taking advantage 
of the South Easterly breezes by which tliese storms (Cyclone) are 
usually followed. 

142. In the Bay of Bengal. Supposing our ship in Lat. 14" 
North and Long. 89° East, or not far from the middle of the Bay of 
Bengal, with a strong squally gale at E.N.E., a falling barometer, and 
other indications of bad weather. We take the Northern card, and 
placing it so that the ship's place may fall, say on the outer circle 
just between "wind N.E.'* and "wind East,'* we have it of course 
at the place of the wind, E.N.E., and we see immediately that the 
centre of the storm bears S.S.E. from us. 

Next, we know that the storms of the Bay of Bengal come gene- 
rally from about the E.S.E., and travel to the W.N.W., so that 
we may say with tolerable confidence, " This is a storm coming up 
from the Andamans and travelling towards Coringa," and if bound 
down the Bay or to the Straits of Malacca, we may add, ''and if I 
run on now, I shall run into the heart of it, for I shall in a few 
hours cross its track, before, upon, or close behind its centre, 
according to its rate of travelling." As no careful seaman would of 
course run his ship headlong into a waterspout, neither would he 
now hesitate, I suppose, to heave to for a few hours, when he will 
find that the wind has drawn gradually to East, and then to the 
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Southward of East when hU barometer will beym to rise, and he 
maj safely stand on. It is probable that in doing so he will cross a 
spot where the hniricane (C jdmie) has left its traces in a hea^y 
confused sea. He will see also by moTing his Storm Card to the 
W.N.W. kow it is, that (aDowing always for his drift or run,) the 
wind will in a rotatory storm change tu I have here described it : 
and indeed wha^ I have related above is, with some little differ- 
ence of position, the case of a troop ship, the Nusseratk Shaw, 
in April 1840, as shewn in my Third Memoir in the Journal of the 
Asiatic Society, Vol. IX, but with this difference, that her Captain, 
unfortunately, being in all probability desirous of profiting by the 
''fine Mr wind," ran down 100 miles towards the track of the 
hurricane, which travelled up about 180 miles in the same time; 
and as the ship crossed it dose to the centre she was dismasted, 
narrowly esci4>ed foundering, and was obliged to put back at a 
ruinous expense to repair the damages ! Several other vesseb suffered 
from the same error, and two at least, the brigs Freak and Fectis, 
had to put back to Calcutta for repairs, after being near foundering. 

143. Let us suppose now, with the card in the same place, that 
our ship is in the same Longitude as before, 89^ but in Latitude 1 1^ or 
1 V 3(y North, with the same signs of bad weather, falling barometer, 
&c. and the wind at W.N.W. Placing the card as before with the 
wvfuts place upon the ship* s place, we see that now, if bound South 
or to the Straits of Malacca, we may safely and surely profit by the 
fidr gale ; for the farther we get to the South or S.E., the more distant 
we are from the dangerous centre. On the contrary, if bound to the 
Northward, we should be standing on into danger, if we ventured, 
especially with a falling barometer to " carry on," since we should 
then clearly be nearing the centre, which now bears N.N.E. from us. 

144. Assuming a ship bound to Calcutta in the month of October, 
in Lat. 18^ N. Long. 88^, with a strong gale at N.b.E., and a falling 
barometer. The Storm Card will shew that this is probably a storm 
(Cyclone) coming up from the E.S.E. or S.E., and to lie to would 
be to lie in the track as if waiting for it, and that in a position in 
whichif disabled there is a dangerous lee shore. A short run to the 
S.W. will raise the barometer sufficiently to assure the seaman that he 
is out of the way of the violent parts of it, when as the wind holds to 
the N.W., West, and S.W., he can soon sweep round its Southern and 
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Eastern border, and regain his lost distance without straining a rope- 
yam. It will no doubt be some time before this plan, which will 
probably be called, ** turning tail to one's port for a gale of wind,'* 
will be adopted; and many will prefer taking their chance, sub- 
jecting their ship to the wear and tear of three years in twenty-four 
hours, (to say nothing of loss and risks for which under?niter8 
pay) and those who do. so will of course not think it worth while to 
consider of the right tack to heave to upon ; but this will be done 
once only. Those who have passed through a ''real" hurricane 
(Cyclone) in the Bay of Bengal or West Indies, or a " genuine'' 
tyfoon in the China Seas, will not mind sacrificing a little time to 
getting out of their way ; and still less when they consider that, as 
before said, all that is gained in the run into, is lost in the drift out 
of, the fatal circle ! 

145. Supposing the ship in the same position but the wind from 
the S.W. or S.E. ? This may safely be profited by, for we have as yet 
no example here of a hurricane (Cyclone) moving to the Eastward of 
the meridian, and the barometer and Storm Card will fully advise if 
it should be one of those (apparently rare ones) which move up on a 
N.N.W. course toward the Sand-Heads, so as to prevent the seaman 
from crossing into it. 

About Ceylon and the Southern parts of the Bay, the same rules 
hold good, as also for the gales (Cyclones) which occur in Madras 
roads, Coringa, and other anchorages on the coast. To the manage- 
ment in these cases I shall advert in the Section upon that advisable 
in Roadsteads and Harbours. 

146. In the China Sea. Suppose yourself in about Lat, 20^ 
North, Long. 115® East, with the wind varying between West and 
N.W., a falling barometer and other signs of bad weather, being 
in the tyfoon months withal, and bound to Canton. 

Place the Storm Card on the chart, and it will shew you, that in 
all human probability, this is a tyfoon (Cyclone) coming up firom 
E.S. Eastward or down from the North Eastward, and that if you stand 
on upon your direct course, though you may indeed make 50 or 60 
miles of latitude, you will be in the very track and heart of it ; but 
that by steering away to the South Eastward, and hauling up gradu- 
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ally as the wind and your barometer guide, you will hare allowed 
the storm to pass yon, and have only made a little curve, as in the 
case of a head-wind. The case which I have supposed here, really 
happened between the 27th and 28th September 1809, when a fleet 
of four of the East India Company's China ships, by standing on 64 
miles to the Northward, ran headlong into a tremendous tyfoon, in 
which the True Briton, a new ship, foundered, and the other three 
were not far from it ! See Sixth Memoir, " Storms of the China 
Seas," Jour. As. Soc. Vol. XI. 

147. Again, in the same Lat. and Long., with a strong Easterly 
gale, falling barometer, and all other indications of a tyfoon, and 
in the month of July, and your ship bound down the China sea 
or to Manila. The probabilities (or we may say at once certain- 
ties ?) here are as before, and you may commit the same error by 
standing on ; the centre of the storm (Cyclone) being South of you ; 
but it is travelling more or less to the Westward or North Westward. 
K wind and sea yet allow, you may stand ofl* to the N.N.E. when 
as your barometer rises you will be able to lay more Easterly, as 
the wind will haul to the S.E. and South, and with a very little 
sacrifice of distance you will allow it to pass you with but Uttle 
more than the violence of a common gale for a few hours. If you 
stand on, the chances of your meeting the centre, and even of being 
involved in it when disabled are most imminent ; and this last is 
perhaps the most dangerous situation in which a ship with sea-room 
can be placed,* 

In 16** North, 113i° East, with the wind at W.b.N. and all the 
usual indications of a tyfoon (Cyclone) and bound to China. 

* The centre of a hurricane or tyfoon (for the tyfoon is yet more foriooa 
than the hurricane, using the words now to designate force only), is always an 
awful situation for the best found, manned, and perfectly prepared ship, eTon 
were she the smartest and stoutest firigate in the nayy. Now if we suppose a 
disabled, and consequently unmanageable ship in this position, with a mast or 
two hanging by the lee chainplates, and thumping at her bottom or rudder, and 
this in the midst of " the pyramidal sea" which can only be likened to a 
boiling cauldron, flying mountains high in all directions, the most reckless 
sailors, or landsmen, may suppose it worth while to ayoid the chances of 
snch a purgatory. 
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If yon stand on you get into the heart of the mischief, but by nm- 
ning away to the E.N.E. and gradually North, which is about your 
course, you will avoid it, and perhaps really lose no time at all in 
the end. 

148. One case, which affords three lessons at once, has occurred in 
this sea, and should not be omitted. It was the subject of a special 
Memoir* by me, in consequence of a reference from the Marine autho- 
rities at Calcutta, of which the object was to ascertain as nearly as pos* 
sible on what day the transport ship Goleonda was lost. The results 
of the enquiry showed that of three ships which must have been close 
together in a double tyfoon in September 1839, Tracks XV. and XVI. 
on our chart — one, the ThetU of London, perfectly aware of her posi- 
tion, and her Captain well acquainted with the Law of Storms, 
hove to at the right time and place, and sustained no damage. The 
second, the Thetia of Calcutta, ran on j evidently in ignorance, till she 
eould run no longer, lost her mainmast which crushed her pumps in 
its &ll,f hkd three feet water in her hold, and narrowly escaped 
foundering ; and the third, the Goleonda^ which with 300 Madras 
troops, their officers, followers, and her crew had nearly 400 souls on 
board, ran up and was no doubt caught at the meeting of the two 
tyfoons (Cyclones) and foundered ! 

149. The most recent instance of serious mischief, detriment to 
the public service, and useless risk of valuable lives and property by 
disregard of the rules of our science, occurred in this sea in June 
(28th and 29th) 1846 ; in which month the Honorable Company's War 
Steamer 'Pluto, bound from Hong Kong to join the force off Borneo, 
having the wind £rom the Eastward in the S.W. monsoon and in the 
tyfoon months, with a falling barometer and every other indication 
of a tyfoon, (Cyclone) steamed directly on her course, making one of 
South 32® West, while the tyfoon was travelling up to the North 
30* West. She of course met the calm centre and shift, with the 
pyramidal sea, and indescribable ^ry of the winds found there. She 

♦ rVth. Memoir, Jour. Asiatic Society, Vol. IX. 

t Builders, ship-owners, and underwriters should note this accident, and 
place the pumps so as not to subject them to this serious risk, for it must have 
occurred before, and doubtless have occasioned the foundering of ships ? 
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lost her funnel, rudder, &c. &c. and was almost foundering when 
the storm (Cyclone) left her. She then put hack, and hemg of 
course nearly unmanageahle drifted on the rocks at Hong Kong, hut 
was saved hy the hoats of the Festal frigate fortunately lying there.* 
150. Znthe ITorthem and Sonthem Padfio Oeean. 
We have usually here ahundant sea-room, hut our difficulty will lie, 
till more knowledge is collected, in judging of the tracks of the storms 
(Cyclones.) The careful seaman will not fail to apply here with due 
eare the method I have given (at p. 79), for finding what the 
approximate track is, and guided hy that, and hy analogies drawn 
from what is known of other parts of the world, will rarely I should 
suppose, he unahle to avoid the worst parts of the hurricanes (Cy- 
clones) he may meet with. He can confer no greater obligation on 
nautical science than by carefully registering his own and collecting 
the experience of others, to enable us to lay down rules for him here 
with as much certainty as in other parts. He will find in chart lY. 
a few tracks in the Northern Pacific ; and at p. 84, a striking in- 
stance is given of doing exactly what should not he doi^e, and the 
mischief arising out of the error. For the Pacific, and for the 
present, I can only then recommend to him the careftil study of what 
is said of the Southern Indian Ocean, both as to tracks and station- 
ary storms, and of the little information collected, p. 44 to 53. It is 
probable that the tracks may approach to those of the Indian Ocean, 
but the groups of Islands, particularly when high, may occasion great 
variations. 

151. I have not in these examples for practice, referred at all to 
the incurving of the winds, because it will perhaps rarely be required 
that the seaman should consider it, since when he gets to where it is 
of considerable amount he is in all probability too far involved in 
the storm (Cyclone) to make it a consideration influencing his 
management ; and if he has, either while lying to or scudding, the 
winds " alternating" as described at p. 74, he will take the mean 

* * See chart No. lY. Track j, I drew up a detailed investigation of this 
error, which the Ooyemment of India did me the honor to lithograph, with 
the chart accompanying it, for the instruction of its Steam service. See also 
Naut. Mag. for January 1847, p. 12, for a capital lesson in this sea. 
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IM the ayerage direction of his wind, as in fact he often does in fin^ 
weather, when the wind is a little variahle. In his examination of 
old logs, however, and especially those of Fleets or of numbers of 
detached ships, he will find this element of much importance in 
settling correctly the place of the centre. 

152. Secapitulation of various eases of error and of 
ITOod managrement. I had at first intended, as will be perhaps 
noticed by those who saw the prospectus of this work, to make a se- 
parate section of examples of ships heaving to on wrong tacks, running 
into, profiting by, or avoiding storms ; but I have thought it more 
useful, as I proceeded, to adduce a few striking examples of good or 
erroneous management, and Consequent advantage, loss, or mischief 
in the preceding sections; so that the precept and the warning against 
n^lecting its practice might go together, and be thus perhaps 
more forcibly impressed on the mind than^if separated. I merely 
recapitulate here, then, what has been instanced as to these separate 

heads : — 

ipage 
BenTingr to on the wrongr taek. Admiral Graves' 

Fleet with the Fille de Paris, 88 

Smmliigr into Storms. (Cyclones.) H. M. S. Swift, with 

Company's Fleet in the Northern Pacific, 84 

The Great Western Steamer, Northern Atlantic, 100 

Maria Somes in Southern Indian Ocean, 107 

French Frigate La Belle Poule and Corvette Le Berceau, 

Southern Indian Ocean, 34 

Nusserath Shaw, and other ships. Bay of Bengal, 112 

Company's Fleet, China Sea, 1809, 114 

Transport Golconda, China Sea, 1839, 115 

H. C. Steamer Pluto, China Sea, 1846, 115 

Profitingr by a Storm. Royal Mail Steam Packet in 

the Northern Atlantic, 100 

Ship Lady Clifford, Coromandel Coast, 123 

153. Sliips prevented 1»7 their sttnatlon lathe Stonn 
Olrtile from running Into the Centre. I mean by this, ships 
the Commanders of which really would, if they could, have driven 
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their ships headlong into the midst of a fnrious hunicane (Cydone), 
in which dismasting would have heen perhaps the least th^ could 
have escaped with ! They have not done, and do not do thb knouh 
inglyy hut hundreds, there is no douht, are yet doing and will yet do 
it for some time. In fact in every case in which the Aiariner meets 
with that quadrant of the storm (Cyclone) which gives him a foul 
wind, he is, I must say, sadly tempted to wish the wind was '* hut 
a few points the other way," yet these few points, obliging him to lie 
to, are in fact his safeguard from the mischief he would plunge 
into if he could : an example will make this clear. 

On our chart No. III. will be seen, marked XII. the storm of the 
Briton and Runnimede^ which was indubitably destruction to those 
two fine ships; and by placing the Storm Card over the track, it will 
at once be seen that a ship about the Island of Narcondam must have 
had the wind Easterly, and one a little to the East of it the wind well 
to the Southward of East and South Easterly. Now at the very time 
the Runnimede and Briton were driving helpless and dismasted round 
and round the centre and finally on shore, the ship Prince Albert, 
hound to the Southward, was lying to off Narcondam, with a gale at 
S.E. and was thus prevented from running farther down towards 
the vortex. 

154. Proofs of the aecuraoy of the Soles and de* 
duetlonsv after publieation. The seaman who has not studied 
our new science, will scarcely believe that by means of it, when clearly 
understood, nothing is more easy than to predict beforehand, or to 
declare after the event, what winds and weather ships under given 
circumstances have had or may expect ; and yet not only may this 
be done almost with certainty for single ships and storms (Cyclones) 
in given positions, but, which is perhaps still less credible at first 
sight, we have found that long after the track of a hurricane (Cy- 
clone) has been traced, and the chart lithographed and published, 
other ships' logs of the same storm have been obtained, and when 
their position has been carefully ascertained and laid down, it is 
found that they had the wind nearly or exactly as the Storm Chart 
shewed, and this even where the Storm Circle was laid down by the 
logs of two ships only, or even of one ! 
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Now the strongest possible proof of the truth of any natural law 
is, that it shall shew, and predict as it were beforehand, what h^ 
happened/ or would happen under certain circumstances ; and in 
these cases the prediction is made, and even printed and published, 
that a whirlwind storm (Oydone) of a certain size must have passed 
on a certain track, at a given rate on a given day and hour ; and 
therefore as it did so, all ships in certain positions must have had 
winds of certain violence, and blowing from such and such points and 
no other ; and so it proves to be. I quote one or two of these cases 
which have occurred, to shew how satisfactorily the seaman may rely 
upon the results obtained. 

155. In my Third Memoir"* I had lithographed my chart, and, 
principally from the log of a single vessel, the Nusserath ShaWf 
(which, hoVever, had the centre passing close to her) placed the track 
of two days as there laid down. I then obtained the log of another 
ship, the Marion, which also lost her mizen-mast in the same hurri- 
cane (Cyclone) and in placing her on the Chart it was found, not only 
that the track of the hurricane had been correctly marked, but more- 
over that its rate of travelling, which had been assigned by two ships' 
logs to be on an average for the 24 hours 14^ miles an hour, was 
for six or more hours, with the Marion, 16^ miles per hour, so that 
its true rate was probably about 15^. 

Mr. Tbom also, p. 342, refers to a case, that of the ship Patriot, 
in which, after his chart was constructed and engraved, for the 
Mauritius hurricane of 1840, the log was obtained and found exactly 
to coincide with what had been laid down. 

156. Several other instances have occurred to myself and to Mr. 
Sedfleld, Col. Held, and Mr. Tbom in which we should have 
been able to say to the Captain of a ship relating his wind and 
weather at a given time — 

Stop : Did you then run on, or heave to ? 
Oh ! I carried on to it of co.urse. 

Very gOod : then yon soon found the winds veering to a nd had 
a larger share of the hurricane than you looked for ? 
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Tes, I lost mj miieii-inasCy top-mastSy boats and aaQs, and bad 

1QJ dedu swept, and foar feet water in tbe bold, 6v< Ao«r Me d^ 1 

did you Imow ikat r* 

Manj more cases may be cited in all tbese aeetkms § 147 to 150, 
bot for brevitjr's sake I baire noted bnt a few. 

157* In maftdteadgf HTboora, llpen Co—f, Awffhor- 
•l^es, and SIvenu Tremendonsas the HorricaneandTyfoonare 
at sea, the mariner ts wdl aware that there is one atoaticMi in which 
they are inyested with tenfold danger ; and this is when riding in open 
anchorages, or where cao^t by them on lee shores. To get an 
offing is then his only chance ; and yet how often do we hear of a 
dozen of ships putting to sea, of idiidi three or four are never heard 
o( and three or foor retom dismasted, or otherwise so seriously da- 
maged as to be condemned. No donbt this often arises from ships 
being iQ prepared, too lig^t, or badly manned; but there is no doubt 
ako, as we shall soon see, that it often arises from Heermg the 
wrofng eawrt I The mariner looks only to gain an offing as fiwt as 
he can, and is not dreaming that on the course he runs, he is steering 
a direct course to meet the furious focus of the hurricane (Cydone), 
and the shift of wind it brings with it ; and this too perhi^ in a 
light shipt and with top-gallant masts on end and top-hamper 
aloft, not haying time to get them down, till it was no long^ safe 
to sehd men aloft. Capt. l^KoigfoatiL in the paper quoted (p. 1) 
speaks fully of this, andadvises the practice of running to sea in the 
West India hurricanes ; and seamen well know in how many parts 

* I have really had more than one soch ooiiTersation, under eircumstanoes 
which (and this created the astonishment) almost excluded the possihility of 
my knowing by any chance what had happened to the ship ; as speaking of 
an old gale of 10 or 15 years' date, and the wonder was always that we ccmld 
predict howthe wind reered. 

t It is not long ago since a rery fine teak-built East Ihdiaman was utterly 
dismasted, nearly lost, and so strained that she sold for a fifth of her insured 
Talue, or thereabouts, in consequence of putting to sea from Madras Boads in 
an approaching hurricane (Cyclone) with top-gallant masts on end— and 
this with ample time and warning firom the Fort to get them down I Had 
she known which way to steer, she might, even in this state, hare got off with 
the loss of a top-mast or two ! 



Examples: West Indies. 121 

of the world it is necessary to. ride in certain months with the 
expectation of being obliged to slip and run to sea at very short 
notice. The question I now propose to examine is, what ought to 
be the course steered, for the greatest distance from the land may 
not always be the best offing ! 

158. Let us as an instance, suppose a ship lying at, or becalmed 
close in with, any part of the South Coast of Jamaica, between Portland 
Point and South Point Negril, with every indication of a hurricane, 
and the wind at N.£. blowing already strong. From the average of 
the tracks (p. 25) he will see that the hurricane is probably coming 
up from the E.b.S. or E.S.E., and his Storm Card (which I repeat 
is the hurricane ready-made for him to manoeuvre with)"* will show 
him that though his present situation may be now a tolerably safe 
anchorage, or that it is a good breeze for running to sea with, yet 
remaining is out of the question, for the hurricane will shift to the 
S.W. or dead on shore, and if he runs to sea with his North Easterly 
wind without due caution, he may find the hurricane (Cyclone) veer 
rapidly to the North and N.W., when if an accident should occur, 
(even should he avoid the centre) he may be in a disabled state with 
the cays of the Pedro Bank under his lee. By running out at first 
well to the Westward, and then to the Southward before he heaves to, 
he may cross in front of the storm without damage, if its rate and 
time allow him ; or at all events, if the track of the storm (Cyclone) 
lies well to the West, and he can keep on the North or right hand 
side of it, obtain a clear offing West of Point Negril as the wind 
draws to the East, S.E., and South, where it will leave him. 

159. Captain Zaanffford in his paper (Phil. Trans, for Oct. 
1698,) speaks of '' the benefit and experience he has had in foretelling . 
hurricanes" as follows : 

** That whereas heretofore they were so dreaded that all ships were afraid 
to go to sea, and did rather choose to stay in the roads at anchor than to run 
the hazard of the merciless sea, though never ship escaped at anchor, but was 
cast a shore oftentimes twenty to thirty yards dry from the wash of the 
shore and the vessels set whole. " 

* And he will find it as advantageous as the gambler does the looking- 
glass when he can see his adversary's cards in it at whist 
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He iheo pwn dbedioiis for preparing a ship for aea, and ooii> 



•• And ihej any, lumng their dups m rea^neai, stm j in Uie road till the 
•tonn bepos, wUdi it ahnys fintat Horth, so to the H. W. tiU Ae oones 
round to the &EL and then hu fury is over. So with the North wind they 
may come away to the Sooth to get themselires sea-room for drift, if the 
S.W. wind, where ke blows rery fieroely ; by these means I hare by God*s 
blessing prese rved myself in two harricanes at sea, and in diree cm shore, 
and haTe had great adrsntages by it." 

He giyes instances of preserving his own sbip from damage, and 
at Nens, in 1667, of a fleet onder Sir John Berry in the Conmatian, 
putting to sea by his adTice before a great hurricane, and coming 
back again safe in four or fiye days, " to the great admiration of the 
French, then our enemies.** And he relates that a Capucin Friar 
in his sermon to the French, said, 

** Ton may now see yoor wickedness in praying for a hurricane to destroy 
** the English fleet, when yon see they are all come back safe, and we have 
** not a house left to serve God in, nor for our own convenience, nor forts, 
** nor ammu n it ion left to defend ourselves against these preserved enemieK" 

It is curious to find 150 years ago, so strilmi^ an illustration of 
the advantage of our science on so considerable a scale ; and I trust 
we shall again find, if the misfortune of war is forced upon us, that 
now, as then, the science and skill will be on the British side. Let 
every Seaman then who can contribute a line to it remember, that 
his notice ma^ be important enough to influence the fiU« of a ship 
or a fleet! 

160. Let us take the case of Madras roads, a Coast which lies 
North and South. Here the hurricanes (Cyclones), which are at times 
of such fury, that no vessel can lie with the remotest hope of riding 
them out, and the surf breaks in nine fathoms water!* which is 
in from four or four and half miles from the shore, come in from 
East to S.E. ; that is, their track is Jrom that quarter, or perhaps 

* In the hurricane of 1809, when the Dover ftigate was lost, it did this ; and, 
the wreck of a vessel which had been blown up in 8 fathoms water, twenty 
years before, was hove on shore I The expedition to Java, of probably 70 
or 80 Transports and Men-of-War, had sailed but a few days before, but ' 
steering to the Southward fortunately escaped. 
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from E.S.E, on an average ; see Chart III. The storms (Cyclones) 
usually begin from N.E. or N.N.E. but at times from North. 

The Storm Chart will shew that without allowance for any " flat- 
tening in" as explained at p. 76^ these winds indicate hurricanes 
(Cyclones) coming up from the S.E. to East. We take the average 
as before and say E.S.E.» and we will also allow the storm (Cyclone) 
to have an average diameter of 200 miles ; that is, that when we slip, 
its centre is 100 miles E.S.E. from the anchorage. We have the 
wind N.N.E. 

Now to run out E.S.E. and as long as we can carry on, with the 
wind about abeam or a little abaft it, has been the usual rule, but the 
Storm Card will forthwith show that this is running out to meet the 
focus. If S.E. be adopted^ it will be seen by a little calculation, 
that in about 16 or 18 miles, or in the first two hours run, the wind 
will have hauled to the N.b.E. or more Northerly, and that in an 
hour or two more it will be to the Westward of North, though 
probably the barometer may still fall, when the course can be made 
more Southerly to raise the barometer by increasing the distance from 
the centre ; and then Easterly to *' sail round the heel of the Storm" 
(Cyclone) so as almost to be in with the anchorage at the first fine 
weather. All this of course if the wind be not too vi(dent, the sea 
too heavy, or the ship crank, or steering too wildly or dangerously. 
At all events if heaving to must be adopted (on the port tack of 
course as being well in the left hand side of the circle), every seaman 
can see that he has thus avoided two dangers, the being disabled by 
the fury and shifts of the centre, and the being drifted into the 
Northern or right hand semicircle, where the winds and currents 
of the storm are all more or less from the Eastward, and therefore 
towards the shore, while on the other half they are as much off it : 
80 that even should a misfortune have befallen him he has a clear 
drift to sea while rigging his jury spars to get back again. 

161. Captam MiUer, of the ship Ladt^ Clifford^ has given us a 
capital instance of this management. In the Bay of Bengal storm 
(Cydone) marked YIII. on our Chart, he was lying at Nagore, an 
open roadstead, and as the centre passed close to Pondicherry he had 
the winds Westerly. Being bound to Madras, and well acquainted 
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mih the law of Storms, he weighed on the 24th October, with a gale 
at W.N.W. and stood out to the N.E., ran round the heel of the 
storm, and on the 26th anchored in Madras Roads, haTing carried 
the wind, veering in 16 hours from W.N.W. to S.E. 

162. Zn aivers. Ships in large rivers, may be able to derive 
much benefit from weather shores in storms, and it may often become 
with steamers, boats, and small craft, and at times with ships in 
the smaller rivers, of great importance to know that the shift or 
veerings of wind will take place in such or such a direction rather 
than in another ; for by this knowledge they can often run at the 
commencement of a storm for an anchorage at which they can lie 
sheltered through the whole of it; or they can, if anchored on 
a weather shore, profit by the lull to get over to the other before 
the shift of wind comes on, which would convert their former shelter 
into a dangerous lee shore. 

163. Let us as an example, take the Hooghly or Canton river, 
both much frequented and running about North and South towards 
their mouths, and suppose ourselves in them exposed to a hurricane 
(Cyclone) crossing them from East to West, in a launch with trea- 
sure on board, or in a steamer. 

It is clear that for the first half of the tempest if the wind is to 
the Eastward of North, the centre will pass to the South of the boat, 
and as the wind will be N.E. and East, and South Easterly, the 
Eastern shore or any bank sheltering from these quarters is safe; 
but that if obliged to anchor to the South of a bank or island, when 
the centre is passing exactly over the boat's position, the latter part 
of the gale (Cyclone) may drive her on shore, or sink her at her 
anchors. The Card also shews how, if the wind is to the Westward 
of North it will veer to the West and S.W., and thus perhaps 
render an apparently safe berth really dangerous, if due precaution 
be not taken. 

164. In a word, the Law of Storms will here as in so many 
other cases, forewarn the mariner of what is to come ; '' and fore- 
warned is fore-armed.'' The tales which we have all read of the 
wind's ''unfortunately shifting to the opposite quarter, when 
^the boat (or ship) was driven on shore and all hands perished," 
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will be changed into, ''During the lull, (or when the^wind had 

Teered to ) the boat (or ship) in due anticipation of the latter 

part of the hurricane (Cyclone) changed her berth to the 

shore, where she safely rode out the remainder of it without 
damage." And let me add, that every officer and commander of 
whom this shall be said or written, will be held in that degree 
of professional esteem which b the rightful meed of such careful and 
scientific management of the liyes and property entrusted to his 
charge, as contrasted with the fatahsm, the fool-hardiness, or the 
helplessness of ignorance. 
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AND STORM-<nJRRENT8. 2, INSTANCES OP THESE AND OP 
THEIR PROBABLE EPPECTS. 3, INUNDATIONS PROM THE SxORM- 

WAVE. 4, Ptramidal and CROSS Seas experienced in 
Storms, and Swell pelt at great distances prom them. 
5, Noise op Storms. 6, Passage op the centre op 
Storms. 7» Sizes op the central space or Lull. 
8, ELECTRiciTTy Magnetism, Electro-Magnstism, and 
Earthquakes. 9, Arched SavALLs. Tornados, &c. 



165. StomiHwaTe and Storm-coiTe n t, These twophfc- 
nomens, of wliich the very names wfll he prohabljnewto most of mj 
readers, certainly exist, and often to an extent little dreamed oi, 
Thej have also, I have no donht, frequently occasioned losses whidi 
were qnite miaccoantable at the time, and thns, as heing in effect 
a sort of unhtOMmy et^pricums, and sudden currents arinng im the 
midst of tewq^ests, demand the most serious attention of the careful 
mariner : I hegin with the Storm-wave. 

If any of my readers have ever observed the passage of a whirlwind 
or water-spout across a river or lake, they may have noticed that it 
raises the water above the level as it travels along, and that li^t 
floating bodies, such as pieces of wood, or even sometimes the wredu 
of boats upset in its passage, are often brought from the middle of 
the river or from the other bank to the shore where it lands. Tins 
b in miniature a Storm Wave. 

166. Colonel Beid, (p. 523, 2nd edit.) says — 
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'* Ka revolving power, like a whirlwind, were the only one exerted, it might 
be expected that the level of the water would be diminished at the centre of 
the vortex, though heaped up towards the verge of the storm. But it may be 
possible that a wave of a round or oval form, moving onward like a tidal- 
wave, but at the rate of the storm's progress, may accompany the storm in its 
course, and that its height may depend on the degree of atmospheric pres- 
sure, modified by the revolving power of the wind. The impulse in the di- 
rection of the storm's cou];pe being given, and maintained for a few hundred 
miles, currents very similar to the ordinary currents of the tidal-wave 
might be created, so that if the effect produced by such a wave is added to 
the spring-tides, it might assist in causing those inundations in flat lands 
which often occur in violent storms. It will, therefore, be very desirable to 
note the height to which the tides rise on the leeward side of islands, parti* 
cularly those lying at a distance from and influenced by continents." 

167/ Every seaman has also seen that under a water-spout the sea b 
boiling and foaming, and rising up, and travelling idong with the spout, 
in a space of perhaps some hundred yards or more in diameter,* 
and he can suppose that, if a boat could live within it, it might be 
carried along as far as the water-spout travelled, which would then 
be also a miniature representation of what we suppose to take place in 
the case of the Storm-wave ; which, at present, for we want informa- 
tion greatly on this as on so many other points ; we suppose to be 
somewhat as follows : 

As there is no doubt that the atmospheric pressuref when 
diminished in any one particular point of the globe occasions a tem- 
porary rise of the waters under this point, which is pressed up by 
all the rest, and that at the centre of hurricanes (Cyclones) a dimi- 
nution of pressure which varies from an inch, to two and two 
and a half inches of mercury occurs, so there is no doubt that at 
this peculiar part of the centre the water is raised a little more than 
a foot for every inch of fall of the mercury, or about two feet in 

* The black column of a small water-spout where narrowest, will often 
subtend a horizontal angle of a degree at least one would suppose ? though 
I do not know that it has ever been measured. An angle of 1% at a mile 
distance requires the object to be about 31 yards in diameter. 

f Most seamen are acquainted with the meaning of this term ; such as are 
not, will find it briefly explained in the following section, where the Barome- 
ter is treated of. 
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ordinary rotatory storms (Cyclones,) and proportionably over the 
whole area of them. The inciUTing of the wind, as already eicplained 
(p. 70) must also haye a tendency to keep up and support a mass 
of water, at and towards this part, and we assume that this mass 
of water, or at all events a hody floating upon it, is borne by the 
conjoined action of the wind and this wave, onwards in the direction 
of the path of the storm. This is what we denominate the Stonn- 
wavOf and what I have quoted and said is the Tlieorj or theoretical 
description of it. We shall come forthwith to the proofs I have been 
able to collect of the fact of this phcenomenon so occurring, and with 
more of these we shall obtain in the end a Xiaw for its action in all 
cases, and our estimates of its effect will be then more certain. 

168. Sir BeiUT De la Beehe, in his *' Geobgical Report on 
Cornwall, Devon and West Somerset," p. 11, has the following 
remarks, which I will not attempt to abridge, conflrming so exactly as 
they do what has been just said. I have however marked a few 
passages in italics. 

^ Mr. Walker* has observed, with respect to the influence of the pres- 
sure of the atmosphere upon the tidal waters on the shores of Cornwall and 
Devon, that a fieili of one inch of the mercury in the barometer corresponds 
with a rise of sixteen inches in the level of the sea, more than would other- 
wise happen at the same time, under the other general conditions ; a rise in 
the barometer of one inch marking a corresponding fall in the sea-level of 
sixteen inches. This he has found to be the usual rate of such alterations 
in level ; but very sudden changes in the pressure of the atmosphere, are 
accompanied by elevations and depressions equal to twenty inches of sea- 
water for one inch of mercury in the barometer. Regarding the whole pres- 
sure of the atmosphere over the globe as a constant quantity, all local changes 
in its weight merely transfer a part of the whole pressure from one place to 
another ; and hence he concludes that the subjacent water only flows into, or 
is displaced from, those areas where, for the time, the atmospheric pressure is 
dther less or greater than its mean state, in accordance with the laws which 
would govern the condition of two fluids situated in the manner of the atmos- 
phere and 6ea.t We might account for the diflerence observed by Mr. 
WalkeFf in the amount of depression or elevation of sea-level produced by 
sudden changes in atmospheric pressure, by considering that a sudden im- 
pulse given to the particles of water, either by Suddenly increased or 

* Assistant Master Attendant H. M. Dock Yard, Devonport. 
t Walker,' M8S. 
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dimiidshed weight in the atmosphere would cause a perpendicular rise or fUl 
in the vrntmer of a wave, bejond* the height or depth strictly due to the mere 
change of weight itself.^ 

** As regards the influence of the winds on the mean level upon the south 
coast of Cornwall and Devon, Mr. Walker observes that East and West 
winds scarcely afifect it, but that Southerly winds raise the sea above it from 
one to ten inches, and off shore winds depress the water beneath it as much 
according to their force. On the morning of the 29th November 1836, when 
the velocity of the wind was estimated at about one hundred feet per second, 
the sea at Plymouth was raised three feet six and a half inches above the 
mean level, the greatest height above the equilibrium level he has seen. The 
hurricane began at S. W., and the barometer was very low ; therefore this 
great increase in height is due both to the wind and diminished atmospheric 
pressure. A gale of wind from the Southward, a low barometer, and a high 
spring-tide concurring, cause damage and inundations on the Southern coast 
of Ck>mwall and Devon. From the form of the Bristol Channel, and the 
absence of a free passage for the waters, such as exists at the Straits of Dover 
in the English Channel, Westerly winds force up and sustain a great body of 
water, thereby raising the sea above the mean level several feet. It appears 
from an account of the great storm of the 26th November 1703, that the tide 
flowed over the top of ChepstOw bridge, inundating all the low lands on both 
sides of the Severn, washing away farmyards, drowning cattle, &c and it b 



* A circumstance connected with this subject, of considerable practical 
value, has been noticed by Mr. Walker during his long-continued observa- 
tions. He has found that changes in the height of the water's surface, result- 
ing from changes in the pressure of the atmosphere, are often noticed on a 
good tide-gauge hrfore the barometer gives notice of any change. Perhaps 
something may be due in these cases observed by Mr. Walker to the friction 
of the mercury in the barometer-tube, as it is well known that in taking care- 
ful barometrical observations it is necessary to tap the instrument frequently 
and carefully, to obtain the measure of the true weight of the atmosphere at 
a given time and place. The practical value of the observation is, however, 
not the less, be the cause of the phenomenon what it may *, for if tide gauges 
at important dockyards show that a sudden change of sea-level has taken 
place, indicative of suddenly decreased atmospheric weight, before the baro- 
meter has given notice of the same change, all that time which elapses 
between the notices given by the tide-gauge and barometer is so much 
gained ; and those engaged with shipping know the value of even a few 
minutes before the burst of an approaching hurricane. 

s 
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169. The gfM i ciiiJ^Ui weftsstnae to be msotcnsni of 
c wiqiU «nikywislodioac which we see iwoid the sides of awtirt- 
pool, and to be pnodiKcd faj the forces of the Tums winds blowing 
lomid in the men of the stonn (CHrkoe). 

It win be seen then, that the Stonn-wste and Stonn-cmcst gm 
me in ereij storm to two sets of forees (currents) independent 
of that of the wind, acting iqion a sh^; the one canjii^ her 
bodfl J cmward on the tiad^ of the strnm, and the other drilting her 
loondthe drcomfoenee of that part of the stonn dide in whidi 
ahemajbe. 

On that side of the Storm cirde where the winds agree, or nearij 
10, with the trKk of the storm, both maj be acting together ; on the 
opposite side thej wfll ooonteract each other, and on other parts of the 
drcomference, they wfll act more or less across, or diagonally : thns^ 
taking, as the simplest case, and one nearl j that of Madras Roads, a 
storm trarellingfjrom East to West, and striking npon a Coast ronning 
North and Sontb, its centre passing orer Pondicheny, we should 
hare then, for all ships in the offing, one current, ' the Storm Wave' 
carrying them directly on shore, with greater or less vdodty, as they 
were nearer or farther from the centre? and othor corrents^ 'the 
Storm Corrents' yaryiog in their directicm according to the sitaatkm 
of each ship in the Storm Circle, bat always agreeing pretty nearly 
with the direction of the wind. 

The current of the Storm wave then is setting dne West : but 
that of the Storm current West on the North side of the Storm 
circle, and due East at its South side ; South at its Western edge, 
and North at its Eastern side, and so on in all the intermediate 
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directions ; and a ship putting to sea from Madras Roads in our 
supposed case> will be carried right towards the shore by the ^torm- 
wave, and to the South- Westward also by the Storm current ; but if 
putting to sea from any place to the Southward of Pondicherry ; that 
is on the Southern side of the Storm-circle ; she would be carried 
one way by the Storm-wave^ and the opposite one, or partly so, say 
to the S.E., East, or N.E., by the Storm-current; so that as to 
mere Westing,- the effect of the one would probably neutralise 
that of the other. The case of ships on that half of the storm, 
where both forces are against him, should however be borne seri- 
ously in mind by the seaman at all times. I have no doubt, that it 
has very often occasioned the loss of vessels, and I proceed to give 
some instances showing certainly the existence of this wave and of 
these currents in various seas, and of their probable effects. 

170. Znfttanceft of tbe Storm-wave and Storm-our- 
rentft. Many seamen, and those old and experienced ones too, will 
say that they have gone through plenty of gales and hurricanes with- 
out meeting with much or any current, and will be therefore a little 
doubtful of the importance which I attach to these ; or may even 
suppose my views exaggerated. It may be worth while therefore to 
consider first how it is that we have so few accounts of them. I take 
the reasons of this to be, 

(a) That at times there is very little Storm-wave or Storm-cur- 
rent, while, as will be presently shown, they are at times of extnu 
ordinary strength. We do not yet know why this is so, but there 
is no doubt of the fact. 

(b) That in most merchantmen, and I fear, formerlyi^even in 
some Men-of-War, the log is very badly kept, or in the first not 
even kept at all in severe hurricanes (Cyclone*) 7 When, after a 
tempest (Cyclone) it is found that the ship is very far out of her 
reckoning, the observations are taken for a new departure, and 
the unexpected difference of position set down as excessive drift, 
(the rate of drift never having perhaps been ascertained by the 
log throughout the. gale) or heave of the sea, or as a current : in the 
usual acceptance of this word to signify any difference between the 
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log and observation, which the seaman cannot readily account 
for.* 

(e) That sometimes, as before stated, the ship's position in the 
Storm-cirde, is such, that the Storm-waye and Storm-current neutralise 
each other, and then, though both have been strong, the ship has felt no 
effect from them; and if another vessel differently situated has been 
carried a long vray by them, and the two accounts are compared, the 
one is thought not to have kept so good a reckoning as the other, or 
the matter is passed over like all other ''very unaccountable things" 
(and truly till now they were such) by the careless sailor. 

(d) That in some situations, as in the Gulf Stream, they occur in 
the localities of known currents, and if they act in the same direction 
or '* thereabouts" are thought to be merely an increased action from 
the same cause, and are thus again passed over or set down to it. 

(e) Both the Storm-wave and Storm-current appear, like the 
winds, to be of great force at or near the centres of circular storms, 
(Cyclones) but to lose this rapidly as the distance increases from 
the centre ; so that while one ship is carried a wonderAil distance by 
the Storm-wave and Storm-current afid her nearness to the centre — 
all three acting the same way — ^another at a greater distance, and on 
a different side of the circle, experiences very little of this fatal 
current. So that from all these apparent contradictions, the instances 
related, though perfectly authentic, have come to be held as utterly 
esuiggerated or inexplicable. Like the histories of stones falling 
from the heavens, they have been thought mere traveller's tales, 
because they could not be readily accounted for. 

(/) In some cases^ and no doubt with some ships more than vnth 
others, when vessels are fairly so pressed down by the force of the 
wind as to be lying with their lee gunwales in the water, and the 
" lee sea" washing half way up to the weather bulwarks, there is no 



* I am not here writing sarcastically, but seriously. How few ships are 
there which, even now, duly ascertain and take any account of the local 
Beyiaticn of their compasses ? which may amount with some vessels and various 
cargoes or armaments, and on certain rhumbs, to as much as one or two 
points! The efS&ct of all this is set down as current 
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doubt that they drift much faster to leeward than they suppose ; and 
rarely indeed can the log be hove at such times when the seaman is 
but waiting perhaps for a heavier gust or a deeper lurch to cut away 
his masts. But in such situations, a stout ship, with^a good crew 
will lie for many hours, particularly if relieved of her topmasts by 
cutting or carrying away, and it is at such times that the drift 
by log should be accurately known to ascertain what is really due 
to the Storm-wave. 

fyj And, finally : until pubHc attention is properly directed to this 
and indeed all other parts of our subject, and pubHc means adopted 
to insure the coUectioH and digestion of the vast masses of knowledge 
which, in the shape of detached facts are now, as heretofore, annually 
lost to science and to humanity, there must always be hundreds, if 
not thousands of notices in existence, but beyond the reach of the 
labourers in the cause. 

The foregoing will account, I hope, to the oldest seaman for the 
want, hitherto, of definite information, and the frequent absence of any 
notice of such effects as those we have assumed to arise, frequently 
if not always, from the action of rotatory storms (Cyclones). 

171. In the West Indies Colonel Seid, (p. 523, 2nd Ed.) 
says in reference to the Gulf Stream : 

*' After the storm of September 1839, Mr. Burstf of the brigantine 
Queen Victorui, (whose place is marked in the chart), found the current of 
the Gulf-Stream neutralized ; and the same commander, on another occasion 
found the current running to the Westward, a fact corroborated by other 
printed statements at the time. 

** The storm of 1839, when crossing the Gulf-Stream, was probably five 
hundred miles in diameter, and a diminished pressure, amounting to a fifteenth 
part of the atmosphere, at the centre of a moving cir-sle of this extent, seems 
adequate either to arrest or to accelerate existing currents, or create new 
ones." 

172. Mr. &6dfleld in his last Memoir, American Journal, of 
Science and Arts, 2nd series, toI. II. gives p. 169, the abridged 
log of the barque Zaida off the West and N.W. part of the Island 
of Cuba, in the great Cuba hurricane (Cyclone) of October 1844 ; 
and at the conclusion says. 
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«. Captain Obapman states that during the gale the Gulf-Stream cur- 
rent off Cuba had become changed in its course, drifting the Zaida rapidly to 
the Westward, so that on the morning of the 7th he found himself off Cape 
Catoche in Long. 86^ 4(V. On the 11th October at 3 p. m. he picked up 
the two surriyors of the Saratoga off Cape Florida, in Lat. 2S^ 40'. This 
position of the piece of wreck appears to show also the extraordinary check 
of the surface current of the Florida stream, for these men were drifted off 
the bank of Bahama as early 'as the 7th." 

173. In a paper published by Dr. Tejmmawiel (Phil. Trans, for 
1 756)^ on the currents of the Antilles, he speaks of what he calls Coun- 
ter tides, which he expressly says were yery violent at Martinique and 
the neighbouring islands when they had storms or hurricanes ; and 
again that when St. Eustistce (St. Enstatius) was ruined by a dreadful 
hurricane "coming in a contrary course," on the 1st November, we 
had here (at Guadaloupe) the most violent counter-tides. He gives 
also some details, but not sufficiently precise for our purpose, and 
some of them apparently erroneous or exaggerated, but there can be 
no doubt that he refers in most cases to true storm-waves and 
currents, and I trust that attention will be given to this curious but 
highly interesting part ^f the phoenomena of storms in those quar- 
ters. 

174. In Mr. Sedfleld's paper on the Mexican '* Norther*' and 
Bermuda Gale of Oct. 1842, (Amer. Jour. Science of 1846, p. 157), 
it is mentioned, in Report No. 22, from Cedar Keys, Coast of Florida, 
Lat. 29** 9^ Long. 82** 56' West, which was a little to the Northward 
of the centre of the storm's (Cyclone's) path, that ''the water is 
stated to have risen 20 feet above low-water mark, and within 6 feet 
of covering the island." About 5 or 6 feet are to be allowed for the 
tide here, so that it was evidently a very remarkable rise. Mr. 
Xedfleld attributes it to the effects of the Southerly wind on the 
right side of tlie gale. The. barometer is not given. 

175. While this work is passing through the press, we receive a 
newspaper account of the hurricane (Cyclone) and inundation at Grand 
Cayman in October 1846. No positive heights, from which we could 
deduce the total rise of the sea are given, but we cannot suppose it, 
by what is said, to have been less than 15 or perhaps 20 feet, and 
it appears also to have been a true Storm-wave which *< having risen 
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'' above the iron-bonnd coast about midway the island (Sayannah) 
*' flowed through ' Newlands' into the sea on the other side, forming 
" a kind of rapid entirely impassable in the usual course/' 

This is exactly what should occur in a small low island lying in 
the track of any part of a Storm-wave. 

176. In the Southern Indian Ocean. The brig Charles 
Heddle to which I have before alluded (p. 71) between the 22nd and 

'27th of February^ scudded round and round on the track of a hurri- 
cane (Cyclone) for five successive days ! When her log was carefully 
worked up, it was found that by it alone her course and distance 
was North 42^ East^ HI miles, while by good latitudes and chrono- 
meter sights, before and after the storm (Cyclone) she had really 
made good in these few days a course and distance by observation 
of South 55^ West, 366 miles, giving here thus a current (the 
Storm-wave) of South 52® West, 47 Q miles, or in round numbers 
(which would require 480 miles) four miles per hour for the 120 hour3, 
or five days. The average distance from the centre at which she 
scudded round it, is about 42^ miles ; the greatest being 62 miles 
and the last 25 miles. There is no doubt of the carefulness and 
authenticity of this vessel's log, which was procured for me by the 
Master Attendant at the Mauritius, Capt. Royer, and of her position 
being nearly correct, for she had just left the Mauritius and returned 
to it after the hurricane, (Cyclone), it is thus clearly an unquestion- 
able instance of the Storm-wave. 

177. Another has just occurred in the case of the ship 2Wor, 
Captain M« T. bajf which vessel, bound to Calcutta, in Nov. 1846, 
encountered a severe hurricane (Cyclone) in Lat. 13° South, Long. 
83® East and hove to, to allow the centre to pass to the Northward of 
her, for 16 hours. Captain Xiay had excellent sights before and after 
the storm (Cyclone) and estimates his drift at 56 miles during the 
time he was hove to ; yet he found that he had been set 133 miles to 
the West of his dead reckoning, and his estimate would still leave 77 
miles of drift in the sixteen hours to be accounted for, and this we 
can only do by supposing both Storm-wave and Storm-current acting 
together (as the ship was very near the centre, having her barometer 
down to 29-20), at the rate of nearly 5 miles per hour. 
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178. On the Coasts of Australia. In the account of the 
Port Essington hurricane (Cyclone) p. 43, $ 58 already alluded to, 
it is stated that the sea rose ten feet and a half by measurement 
above the usual high-water mark. This storm (Cyclone) was one 
of great intensity, though of small extent, and its centre did not 
pass, it appears, exactly over the settlement, but it is quite probable 
that the rise was a true Storm-wave. 

179. There is also a very dear and remarkable account of 
the Storm-Currents in the Nautical Magaadne for 1841, p. 725, on 
the Western Coast of Australia, by Commander WicUianif of 
H. M. S. Beagle who says, 

** There are other neyer-fiiilingindicatioiis of a Northerly wind, (with which 
the N. W. storms begin on the coast), such as the change of the current, which 
owing to the prevailing Southerly winds usually set to the Northward, but 
run strong to the Southward during Northerly winds, fiequently preceding 
them, and giving more timely notice than the barometer.** 

Again, after describing a N.W. gale, and these seem to be truly 
rotatory (Cyclones), for ''they commence at N.N.E., and invariably 
veer to the Westward, and between W.N.W. and W.S.W. blow the 
hardest,*' he says, p. 725 N. M. 

** The change of current did not precede the wind, but changed with it. 
When the gale was strong from N.W. and W.N. W., the current ran a knot an 
hour to the S.E., and when the wind changed to 8.W. it ran with the same 
velocity to the N.E.** 

He also describes a Storm-wave, or rise of the water, p. 722. 

'* A rising of the water is likewise a certain prognostic of a Northerly 
wind, and has been invariably noticed at Swan River to precede all gales from 
that quarter : this of course can only be obsenred while at anchor on the 
coast'* 

It is evident that the ''rise of water" is the effect of ihe distant 
Storm-wave, and that it at once explains the current. As observa- 
tions are collected, we shall doubtless find on this, as on more peopled 
coasts, the points where the centre of the storms (Cyclones) come 
to land, to be those where the Storm-waves and currents are most 



I 
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strongly felt. The sets of current along the Coromandel Coast are 
▼ery well known, and at the approach of the hurricanes (Cyclones) 
are oflten Tcry strong. 

180. In the.Bay of Bengal, I have been enable to ascertain, eer^ 
tainly^ by means of circular letters and queries addressed to the com- 
manders of the Pilot and Light vessels stationed at the Sand Heads, 
that at the approach of, and during gales from the Eastward, or hurri- 
canes (Cyclones), a heavy set of from three to fire knots an hour from 
the Eastward is experienced. If the Storm Card be laid down at 
the head of the Bay of Bengal, and moved across it from East to 
West, or up from the S.W. to the N.E. which are the usual tracks, 
it will be easily seen how the weaker of these currents are Storm- 
currents, and the stronger ones probably Storm wavesy as occurring 
when the centres pass near to, or over the Sand Heads, or further 
up, which they not unfrequently do. Nothing, indeed, is so common, 
as for ships which have put to sea from the Floating Light to gain 
an offing, to find themselves most unexpectedly, and after large 
allowance for their drift, in shoal water on the edge of the reef off 
Point Palmiras ; and Arab and other foreign vessels, as well as not 
unfrequently English ones, unacquainted with this peculiar current 
in bad weather, are often wrecked thereabouts. 

181. In the China Sea. We have several notices hereof un- 
doubted authenticity, being logs and reports from the Captains of the 
East India Company's China ships, who were all skilful navigators 
and men fieu* above any suspicion of exaggerated or careless reports to 
the Court of Directors, as they were liable to be very strictly called 
upon and heavily fined in cases of delay, or damage, or misrepre- 
sentation, which last would always be known by the evidence of their 
numerous officers. Hence these documents are of as great value as 
the logs of men-of-war, and as the instances are very extraordinary, 
it is important that the reader should know that they are quite 
trustworthy before he reasons on them. 

The following are instances, in this sea taken mpstly from my Sixth 
Memoir. 

182. Borslmrirb, who had great personal experience, and who 
made also extensive enquiries amongst those who were well acquainted 

T 
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inrith the Cluna sea, says pi. 289} speaking of the tyfooDS between the 
Grand Ladrone and Hainam, as coming down from the E.N.E. (such 
as our tracks I. IV. Y. and XI. on chart IV.), upon ships bound to 
China'*' after describing the changes and shifts of wind, from N.W. 
«nd North to N.£. and East, S.E. and South, says in conclusion, 
" The current at such times runs strong to the Westward," and again, 
^* When a gale happens to blow out of the Gulf of Tonking from 
North Westward and Westward, the current at the same time sets 
generally to the S.W. or Southward, in the vicinity of the Paracels, 
or where these gales are experienced." With the Card and with 
attention to what has been said in the preceding paragraphs, it will be 
«een at once why this difference is made. In the first instance, a 
ship crossing the South Western quadrants of a tyfoon (Cyclone), if 
as we have described, she does so rapidly with a fair wind and then 
heaves to at, or close to the centre, finds the Storm-wave and Storm- 
eurrents both setting her the same way for the greater part of the 
hurricane (Cyclone), while in the latter case as she remains entirely 
in the Southern quadrants of it, the storm wave is carrying her to the 
S.W., and the storm current to the S.E. so that between the two and 
her drift, she may find the current Southerly and South Westerly, 
and sometimes no doubt South Easterly. 

183* In July 1780, the H. C. ship London, Captain Webbf was 
driven at four in the afternoon from her anchors in Macao Boads,f 
and was obliged to put to sea with an E.N.E. gale. She stood out 
with all the sail she could carry, and at six had the Grand Ladrone 
bearing N.E. At eight she was in 20 fathoms water, and the wind 
'' flew round" to S.E., and at midnight to South. At day-light (or 
say about 7 a. M.in such weather,) they had driven dose in with 
the land, and were saved by their sheet anchor. 

'* The drift we made was amaring. I imagined it at first only about fiftj 
miles, bat to my astonishment, when the gale was over, I found myself as 
low down as Haynan, within the Easternmost} island." 



* They never pursue this route if bound from China homeward. 

f Jour. Asiatic Society, Vol. XL 

% Printed Westernmost in origiual, but evidently an error. 
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We may suppose Capt. Webb to have made the largest allowance he 
could for his drift before so reporting, yet this ship must have been 
drifted by the Storm-wave alone, for the wind was at S.E. and South* 
which would have drifted her to the N.W. and North, upwards of 125 
miles in thirteen hours, (for the Taya Islands bear about W.S.W. 175 
miles from her position at 6 p. m., and Captain Webb allows 50 
miles, or nearly four miles per hour for the drift,) or nearly ten miles 
an hour ; and in a W.S.W. direction or directly with the track of 
the tyfoon (Cyclone). Making any allowance we please for her having 
been perhaps unmanageable, and at times before the wind, though 
her masts were all standing, and she was well prepared for the tem- 
pest (Cyclone), having her topgallant-masts on deck, &c. ; still 
this is almost incredible, were it not borne out by other strong 
instances. 

1 84. In September 1809, the H. C. ship Scaleby Casile^was drifted 
111 miles to the Westward of her supposed position, (no doubt after 
every consideration and allowance made) in 48 hours, or 2-3 
miles per hour. This ship was not in the centre of her tyfoon 
(Cyclone) ' though not far from it ; her barometer falling to 28.30. 
She was on the Northern side of the Storm-circle, and thus her 
excessive drift was probably rather a Storm current only. 

185. The H. C. S. Castle Huntley, 25th to 27th September 1826, 
was drifted in a tyfoon (Cyclone) which was travelling from the South 
77® East to the North 77° West, and this while she was at perhaps 
70 miles from its centre, at least 290 miles* in 46 hours, or nearly 
5 miles an hour. If we allow the ship's drift to be three miles, there 
still remains two per hour for the Storm-current. 

We have thus for this sea clear and undoubted proofs of Storm- 
waves and Storm-currents of great intensity and considerable dura- 
tion, and when we recollect that the China tyfoons often bring with 
them awful inundations on the coasts,f we can have no doubt that 

* Mr. Wise» an officer of the ship, estimates it at '* upwards of 30O miles 
onder bare poles." 

f To the Westward of Canton, where there are no large rivers of which 
the streams, being dammed up by the wind and swollen by the rain^, might 
produce them. 
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the phsenomenon eidsts much in the form which I have described 
it. The close relation of the inmidations to the Storm-wave, we 
shall presently shew. A careful consideration of our Chart No. IV. 
will show how a tyfoon (Cyclone) coming in, perhaps at least from 
the Marianas, Bonin Islands, or Loo Choos, if hot from farther 
Easti^ard, may sweep the Southern coasts of China with a huge 
wave of power and extent sufficient to produce these extraordinary 
effects. 

186. I have not adverted here to the Northerly, North Westerly, 
and North Easterly currents, described by Major 3EtenneU, KeUj 
and others, and commented upon by Purdy in his able Memoir 
on the Chart of the Atlantic, as common and undoubtedly existing 
at the entrance of the British Channel, for the simple reason that I 
consider the whole of the data on which they are calculated as 
uncertain, and probably erroneous. Currents there are no doubt, 
and strong and most dangerous ones too, even in comparatively fine 
weather, but as before observed (p.' 132, Note.) in how many 
merchantmen in the present day, is the Deviation of the compasses 
duly ascertained, studied, applied to correct the courses, and watched 
to see if any alteration occurs in it ? Until we know what was the 
Deviation on board of ships said to experience currents in fine weather 
almost all the " log book currents** must be distrusted. Where ships 
are hove to in a gale, and a due allowance is made for their drift, or in 
the rare cases of a perfect calm where the current can be tried, we may 
reasonably allow that the current has existed ; but when the course 
on a considerable distance is really uncertain to 5, 10, or even 20 
degrees, we should waste time, had we even the details before us, to 
endeavour. to analyse these data for our purpose, which is to demons- 
trate if we can ; or at all events to put the mariner on his guard 
against ; the temporary currents produced by storms.* 



* Alter the loss of the Great Liverpool Steamer belonging to the Peninsiilar 
and Oriental Steam Navigation Company on Cape Finisterre, in 1846, a Com- 
mittee appointed to-investigate the circumstance, reported it as owing to an 
'* unusual indraught," and the P. and 0. Company issued an order to th«r 
commanders that, at night and in thick weather they were to give Gap^ 
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187. The Western entrance to Bass' Straits is also a locality in 
which what we have said of the Coast of China, (all things heing revers- 
ed here as being in the Southern hemisphere, and in a high Southern 
latitude) might theoretically be expected to hold good ; and if the 
reader will first refer to what has been said of the tracks of storms 
hereabouts, (p. 43 § 59) and then placing his Horn Card on a Chart 
move it along from the West or W.S.W., to the Eastward, he will see 
at once that there are good grounds for supposing at least, that with 
the heavy Westerly or North Westerly gales forming the North and 
N.W. quadrants of a circular storm (Cyclone), which has travelled in 

Finisterre (and strange to say Ushant was not alluded to I^ a berth of twenty 
miles. In an article published in the Calcutta * Englishman^* I commented 
upon this order as follows, after explaining what the Storm-wave and Storm- 
currents were, 

" The rule given by the Directors of the P. and O. Company is, that at night 
and in thick weather, twenty miles berth is to be allowed to Cape Finisterre. 

"Now, putting aside temptation to * turn the corner sharp,* and supposing 
fully twenty miles to be always allowed, , we shall show that instances may 
arise in which this is only half enough I 

"The great storms of the Atlantic are, there is no doubt, very often, if not 
always, revolving storms of from 500 to 1000 miles in diameter, and travelling 
from the track of the Gulf-stream past the Bermudas and Azores to the coasts 
of. Spain and Portugal, the Bay of Biscay, the Channel, or the Northern 
Ocean. They sometimes preserve their full size, and then appear to be gales 
blowing in nearly one direction only — that is, veering but very slowly — and 
sometimes contract in size, when their duration is shorter. 

"Whep the first case happens, there is probably little or no Storm-Wave, or 
currents on the exterior borders of the storm ; but as it approaches or passes 
over a spot, these may be felt moderately and even strongly. In the case of 
the Great Liverpool, if we take it that the Westerly to S.S. Westerly gales 
were the Eastern and Southern quadrants of an Atlantic revolving gale, and 
the insets the currents, her case is clear enough : but we are told that, in 
future, a berth of twenty miles is to be given to Cape Finisterre. In ordinary 
cases, of a moderate current, this may be enough ; but taking the case where 
the centre of a storm passes near, and to the Northward of that point, the 
Storm- wave and Storm-currents together may induce a set of at least three 
miles an hour. We will put it at. two only, and allow the steamer to have run 
up from a sight of the Burlings. It is clear that to put her twenty miles 
wrong she needs only ten hours run in this Westerly set, the ten hours of an 
ordinary night.in those latitudes, and (here lies the mischief) the commanders 
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from the Southern Indian Ocean, strong Storm-currents or a strong 
Storm-ware, or hoth acting the same way, might occur. And so it 
notoriously proves, for the repeated and dreadful wrecks of Emi- 
jgrant ships off the N.W. point of Van Dieman's Land, with the 
" narrow escapes" of mtoy, which have just seen their danger in 
time, are indubitable proofs of it. The following, which is abridged 
from a newspaper notice, is a direct instance, and it appears to be 
written by one who understood something of nautical matters. 

'* As to the Western entrance into Bass's Straits, the writer of this has 
reason to be glad that Providence preserved him and the ship in which he 
sailed from England from the fate of the Cataraqui;* as she was in very nearly 
the same latitude and longitude, and during a dark stormy night, in soundings 
which, comp^ed with Captain Stokes' Chart, show her to have passed close 

may think that they fully take precaution enough if they give the Cape the 
20 miles required. If the currents should unfortunately run stronger, or the 
thick weather lengthen out the nights, or render bearings or distances uncertain 
or impossible, the chances of another misfortune are much augmented. 

"Our view, then, is, that the rule laid down by the P. and O. Company 
should rather have stood thus : 

" And the Board further direct that the ships of the Company, on the voy- 
"age between England and Gibraltar, both outwards and homewards, and 
'< especially with reference to the extraordinary inset noted above, and the pos- 
" sibility that in cases where the focus of a revolving storm from the Atlantic 
*' may be passing near Cape Finisterre, this dangerous inset may be much 
" augmented, strictly enjoin that, when passing this point and the latitude of 
** Ushant, if Southerly, S. Westerly, or Westerly gales prevail, or have recently 
'* prevailed, and especially if the barometer should have fallen, that a wide 
" berth of from thirty to forty miles or more may be given in the night and in 
" thick weather." 

** We submit with all deference that this rule comes much nearer to the 
present state of nautical science than the one given. We are aware that expe- 
rienced seamen usually say, and we believe the "Directories," and ** Pilots" 
also, that when a North Easterly storm is blowing out of the Chops of the 
Channel and Bay of Biscay, there is a strong current along the Coast of Por- 
tugal, and round Cape Finisterre. If there is also a Westerly gale, this 
would be ex4btly a Storm-current, such as the authors we have quoted infer 
to exist, and Mr. 3Etedfieldf indeed, inclines to think with Professor 
Dove of Berlin, that aU winds blow in circuits ; and certainly there is 
much to confirm these views. At all events, nothing should be risked for 

* Wrecked at the entrance of Bass's Straits with 400 Emigrants on board. 
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to the Harbinger and Navarin Bocks, on which yessels had been preyiously 
wrecked. 

** That there is probably a set -of some kind off the coast, Westward of Cape 
Otway, by which ships are carried to the Southward is very probable. Captain 
Stokes does not, however, allude to it. Something of the kind probably 
occurred to the Cataraquij for Captain Stokes ascertained by correspondence 
with her owners, that the master had his chart on board. When it is considered 
that the coast slopes down rapidly from the Great Australian Bight to King's 
Island and the Western side of Tasmania, it is not surprising if there should 
be under the action of Westerly winds, frequently blowing a heavy gale, a 
deflection of the current, setting a ship in dark stormy weather out of the 
proper course ; and it is matter of surprise rather than otherwise that but five 
wrecks (however fatal they may have been) should have taken place off King's 
Island in twelve years. It is to be hoped that for the future, with lights on 
Cape Otway and the Kent Group, the navigation of Bass's Strait will be as 
safe as the British Channel, where it will be recollected, wrecks occur off St. 
Catherine's, in the Isle of Wight, from a set off from the Channel Islands, 
as in the case of the Clarendon West Indiaman, which was cast ashore on 
a rocky ledge, despite all the lights from the Lizard to the Needles, during a 
S. W. October gale, which the writer recollects having been exposed to it, and 
having lost relatives in the wreck of the ship." — Sydney Morning Herald^ 
Dec, 10. 

want of a trifling precaution, which, for two or three steamers in the course 
of a year may cost an hour or two more of steaming, by making rather a 
wider circuit past these dangerous points.** 

I at the same time drew up and addressed to the Lords Commissioners of 
the Admiralty, a paper of " Instructions to officers ofH. M. Navy, regarding the 
observations desired on the Storm-wave and Storm-current when in or near 
soundings, and from the LaU of Gibraltar to the British Channel," respectfully 
suggesting that it might be published, as a means of obtaining some useful 
data to enable us to ascertain all the conditions of this danger, and offer- 
ing to analyse the observations. Their Lordships, I am glad to say, have done 
me the honor to reconmiend its being printed in the Nautical Almanac, 
and I trust that all British seamen, at least, will see the great importance 
of the questions, to them of life or death at times, which may depend on 
the investigation ; and aid me by all the information old or new which 
they <}an collect The Peninsular and Oriental Company in acknowledging 
my communication, acquiesce on the part of their committee and for 
themselves, (and they had the best nautical advice in London to consult) 
in the utility of the suggestion. The sailors must do the rest for themselves 
l>y furnishing material. 
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188. The seaman also adverting to what has been before said that 
winds may be blowing in true circuits (Cyclones) without rising to 
the force of a gale or hurricane^ should bear in mind that in narrow 
seas especially, and where perhaps other causes may be acting, and 
acting the same way so that two moderate causes may produce a 
strong effect, the Storm-wave and Storm-current may also be acting 
then to a certain extent, and carrying him far out of his reckoning, 
while he is deprived of observations in dark gloomy weather. 

189. The Nortee of the Gulf of Mexico may often be of this des- 
cription, for storms there which are moderate as compared with hur- 
ricane forces, may yet be true circular ones (Cyclones), and produce 
Nortea, (Northerly gales) in various parts according to their tracks. 
One coming into the Gulf from the S. W. or South, or from the Pacific 
Ocean across Central America, might give a Norte on its Western 
edge, and one coming in like the tracks Y. XII. XV. &c. on Chart I. 
would also give a Norte on its Western verge. In the two cases 
ships would be carried quite different ways by the Storm-wave if it 
existed, for this would be regulated by the track of the storm. 

190. The recent dreadful loss of the Royal Steam Mail Com- 
pany's Packet ship Tweed on the Alacranes, appears to me not 
improbably a case of the Storm-wave in a moderate gale, as I have 
just described it. 

The following account is given in the Steam Navigation Gazette^ 
imd Nautical Standard, as to wind and weather previous to her 
striking, from the statements of the first and second officers. 

" It appears from the statement I have received, (at a brief interview, im- 
mediately on their arrival, with Mr. SlUson and Mr. 0&8lOW« the first 
and second officers,) that the unfortunate Tweed left Havannah on the evening 
of the 9th of February for Vera Cruz, with a fresh Southerly breeze, that 
lasted about ten hours. It soon aflter became thick, and at midni^t on the 
lOth the wind suddenly shifted to the North, and in a short tinte it blew a 
stiff * Norther,' weather still thick, sun obscuoed, and no observation. At 3-30 
A. If. on the 12th, when the Captain judged the ship was 30 miles to Hie 
South of the Alaoranes, the look-out on the forecastle cried out * Breakers 
a-head.' Captain ParsonSf who was on deck, hearing them at the same 
moment, immediately ordered the engines to be stopped and reversed, and the 



Storm-Wave, and Loss of the Tweed, 145 

helm to be put hard a starboard, which order was instantly obeyed, bat the 
fore -sail, fore-trysail, and fore-topsaU being set, and a heavy sea running, she 
forged a-head and struck.'* 

From the Havannah to the Alacranes, the true course and dis- 
tance is South 84° West 440 miles, though it becomes somewhat 
curved while running along the Coast of Cuba, but this we will leave 
out. The vessel seems to have had ten hours run with a Southerly 
breeze, (under the lee of the coast of Cuba), and then thick weather 
till midnight on the 10th, when the shift of wind took place, this 
gives her at let us say nine knots an hour from 6 p. m., on the 9th, 
30 hours run or 270 miles, which would bring her about opposite to 
the middle of the channel between Yucatan and Cuba. 

Now placing a Storm Card (even upon (mt small chart) so as to 
give the Tweed a Northerly wind (Norte), and supposing the storm 
to have slowly moved up on a course about parallel to our track 
XV., we can see how the Tweed standing across, but nearly along 
with it, might keep the Northerly winds till 3-30 a. m., of the 12th, 
or 15 J hours longer, and yet be set up 30 miles to the Northward of 
her supposed position. The error in position might also, it is true, 
arise from a small unknown deviation of her compasses, but the 
account of the weather is distinctly that of a moderate circular 
storm (Cyclone), and in narrow seas, as before said, the seaman 
cannot be too careful, or too often recollect that two or more petty 
causes acting the same way may produce a serious amount of error. 

Colonel 3Eteid'B Chart (at p. 399 of his work 2nd Ed.) of the storm 
which dispersed the Spanish Fleet under Admiral Solano in 1780, is 
exactly one of a hurricane (Cyclone) passing on the track which I 
describe. 

191. Xnundatlons from tbe Storm-Wave. I have shewn 
the seaman, and I trust satisfactorily, that there exist in many parts 
of the world, both Storm-waves and Storm-currents, which for 
him, and while at sea, are to be regarded and calculated upon 
as currents ; and no doubt we shall find, as our knowledge ex- 
tends, that they exist in other parts, and moreover obtain more 
accurate knowledge of them everywhere. I now proceed to shew 
him that there really exists an actual wave or elevation of the sea, 

u 
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as announced theoretically at p. 127, which rolls in upon the land like 
a huge wall of water, as such a supposed wave should do, causing 
of course dreadful inundations. He may at first suppose that he 
has little to do with the inundations on land, if he can keep his ship 
in safety at sea; hut lest this objection should occur to any, I 
answer first, that it is of much importance to prove that there is a 
real lifted wave ; and next that this very wave, while it is a source 
of great danger — ^for ships have been swept out of docks and rivers 
by it — ^is on the other an element of safety, for it has sometimes 
carried vessels over reefs and banks, so as to land them high and 
dry, and preserve at least the lives and cargo. Of this the case of 
the Briton and Runnimede already alluded to, pp. 39, lb, is a strik- 
ing example. 

192. Col. Braid in reference to this says, p. 513, 2nd Edition, 

*' An anchorage, which would be of sufficient depth in ordinary gales, might 
prove too shallow during a hurricane, in consequence of the depth of the 
trough of the sea from the unusual undulations created by such storms. In- 
stances have been here given, when the e£fect of hurricanes, blowing into a 
bay, has been to heap up the water within it for a time ; so that vessels which 
have dragged their anchors during such a crisis, have been carried into places 
whence they could not float after the storm had passed over. 

** The opposite consequence may also occur : such as happened to the Lark^ 
suWeying schooner, when at anchor off the west coast of Andros Island, in 
the Bahamas, * Owing to the receding water, that vessel struck heavily from 
6 to 8 p. If., on the 6th of September 1838 ; but floated again on her being 
raised by the S.£. gale, whilst the wrecking schooner FawmriJte^ 68 miles 
J^orth of the Lark^ was left completely dry.**** 

But this sort of inundating wave, as will be seen, must not be con- 
founded with that gradual rise of the sea or rivers, which is familiar to 
our minds, as the " heaping up^^ of the water by the effect of wind, and 
which always occurs gradually. The wave, of which we shall give 
instances, is one resembling that which so often accompanies or 
follows earthquakes. In some cases, indeed, the hurricane (Cyclone) 
earthquake and inundation have apparently all occurred together ! 



* lieut. Smith's Beport, Nautical Magazine for January 1839, p. 30. 
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193. In the West Indies. At Savanna La Mar, which was 
totally destroyed by the first of the two great October hurricanes in 
1780, we find that— 

'^The gale began on 3rd October, from the S.E. at 1 p. if., abating about 
eight; the sea during this last period exhibited a most awful scene. The 
waves swelled to amazing height, rushed with an impetuosity, not to be des- 
cribed on the land, and in a few minutes determined the fate of all the houses 
in the bay. About ten, the waters beg^ to abate, and at that time a smart 
shock of an earthquake was felt Three ships were carried so far into the 
morass, that they could never begot oft"* 

Colonel Keid says, referring to other notices of this storm^ 

** There seems no reason to doubt, from what we now know of the effect 
caused by hurricanes, that Savanna La Mar was overwhelmed by the accumu- 
lated water of the sea raised solely by the power of the wind." 

194. In the second great October hurricane of 1780, which began 
on the 10th October of that year, and committed dreadful ravages at 
Martinique, we find from a French official report, given p. 344, by 
Colonel&eidf and of which I abridge and translate what is essen- 
tial to our present subject that (apparently about the time that the 
centre was passing close to the town of St. Pierre and Fort Royal, 

"An awful **raz de marie "i completed the misfortunes under which we 
were suffering. It destroyed in an instant, upwards of 150 houses on the 
sea shore, of which thirty or forty were newly built ; those behind them had 



* Abridged from the 2nd Edition of CoL 3Eteid's Work, p. 297. The 
account therein is copied from the Annual Register. 

t Saz (or Bas) de Mar^e. This word is used by the French to express 
every sort of sudden swell. Or waves, or rollers frt)m the sea, whether occa- 
sioned by tides or currents ; except the bores of rivers which they disting^h 
by the word macrie or mascaret. The definitions of " Raz or Ras de marfyT 
whence no doubt, our word " Race" are ; " Rm des Courans (current races) 
masses of water which at sea in narrow passages as amongst islands, shoals, 
rocks or coasts advance with rapidity. Finally " Rm de mar^** (tide-race) a name 
given to those swells which, without appearing to be driven by any wind are 
formed suddenly, increase in a moment, and mark some strange agitation in the 
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mostly their fronts driven in, and the goods contained in them, ahnost totally 
lost It was with much difficulty that the inhabitants escaped with their 
lives." 

195. At Barbadoes ''the sea rose so high as to destroy the forts," 
and at several other of the Islands the same kind of devastation is 
alluded^o. It will be noted that the hurricane (Cyclone) came up 
from the S.E., and that Bridgetown and the ports of Martinique 
alluded to in the foregoing report are on the S.W. and West, or 
leeward sides of their respective islands, so that the sudden rise of the 
sea has much more the character of a true elevation of the waters, by 
the effect of the centre, than of a mere wave or number of waves 
rolled in upon the land by the horizontal force of the wind, as we see 
j[n high spring tides with strong South Westerly and Southerly gales, 
on low parts of the coast of the South and West of England for 
instance. 

196. In the Bermuda storm of 1839, referred to at p. 27, and 
which was no doubt a true rotatory one (Cyclone), Colonel &aidf 
p. 449> 2nd Edition says, 

'* By examination of the South coast of the islands, the sea was found to 
have risen fully eleven feet higher than the usual tides. It carried boats into 
fields thirteen feet above the usual high-water mark, and removed several 
rocks, containing by measurement' twenty cubic feet, some of them bearing 
evidence of having been broken off firom the beds on which they rested' by 

waters of the ocean,*' so far SEtomme in his Dictionaire de la Marine, At 
Bourbon and the Mauritius, the heavy rollers which, as in many other places 
as at Madras and St Helena, rise suddenly and break with tremendous force, 
are called by this name of ras de marie, though the rise and fall of the tide 
there is very smalL. Mr. TltOllif p. 340, in the notes to a French table of 
Barometric Observations made at Bourbon during the Mauritius hurricane 
of 1840, has given in it the remark of ** Ras de marie tree fort from the 7th to 
the 11th, so that no conmiunication could be held with the shipping." The 
hurricane (Cyclone) did not extend to Bourbon. A tremendous ra^ de marie 
is also experienced in the harbour of Port Louis, when hurricanes pass to the 
Westward of the Island. In January 1844, five vessels at once were thrown 
on the rocks near the Bell Buoy, where they had anchored, or were close in, 
endeavouring to get into the harbour. 
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the surge. On the North and leeward side of the island, and within the chamber ? 
of the dock-yard, the water was observed to rise two feet and a half higher 
than the ordinary tides. 

*' As the weather became fine at Bermuda, and the hurricane 'proceeded on 
its course, the Northern reefs of the islands, in their turn, presented a line of 
white surge firom the swell, rolled back by the gale. Vessels as they arrived 
from the East or the West, reported that they met the wind in conformity with 
what appears to be a law of nature in these tempests. Thus the «/aiie coming 
from Baltimore and the Westward, had the wind Northerly *, whilst the schooner 
Oovemor Reid^ from England and the Eastward, had the wind Southerly." 

It will be noted that here the great rise was on the windward side 
of the island, and but a small one to leeward ; but we may well sup- 
pose that over a large extent of reefs and islands like the Bermudas, 
lying directly in the track of a hurricane (Cyclone), the wave 
might divide and roll off to the East and West, leaving a compara- 
tive hollow or curve on the North side of the islands ; an effect 
which we frequently observe on a small scale, amongst reefs and 
rocky shores, where the waves rolling in are divided by a ledge or a 
single rock ; a boat riding to the shoreward of which, will seem to 
sink, in her smooth water, lower than the surrounding waves on both 
sides, though it is really these which are raised above her, and- they 
afterwards unite in the common elevation of the swell a httle within 
her i* the spot at which she is riding being perhaps really elevated, 
though but a little, above its usual level. 

197. Mr. &adfield in his first Memoir, published in 1830, 
describing a storm (Cyclone) of which the centre passed close to 
New York, says that — 

*'The gale was from N.E. to East, and then changed to West More 
damage was sustained in two hours, than was ever before witnessed in' the 



* I write this with a vivid recollection of the very appearance, having 
been, now above thirty years ago, severely beaten and bruised in swimming 
off through the surf on a coral reef to help to save a boat under my charge, 
the two men in which could not, without a third hand, weigh the grapnell, and 
pull her out in time to round a point of the reef, to get her into a safe berth. 
It was only after repeated trials, and taking advantage of these smooth hol- 
lows, that I could reach her. 
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dtjf the wind increasmg dnring the afternoon, and at snnset was a hmnicane. 
At the time of low water, the wharvet were onerflowed, die water kavmg riaen 
Airteenfeet im one hotar/* 

198. In the East Indies, Coringa on the Coromandel Coast, is fre- 
quently suhject to inundations, from gales blowing from seaward, and 
the consequent rise of the waters of the river Godayery ; but these 
are gradual, though rapid, rises, and when occasioned by the river 
the waters are of course fresh, and when by the sea salt. I should 
mention also, that the tracks of the storms in the middle of the 
Bay of Bengal, appear to direct themselves very frequently towards 
this station and that of Cuttack, (see Chart No. III.), probably 
from their being situated at the mouths of the Tallies of two con- 
aderable rivers, while the rest of the Coast is, as it were walled 
with high land at a short distance in the interior. 

In December 1789, Coringa was utterly destroyed by a succession 
of three great waves, which rolled in upon it apparently during a 
hurricane (Cyclone), x. Bo bt Flace of the French Frigate La 
Favorite, who collected his account on the spot, (about 1840), says. 
Vol. I. p. 285 of his voyage, 

** Coringa was destroyed in a single day. A firightfiil phenomenon redaoed 
it to its present state. In the month of December 1789, at the moment when 
a high tide was at its highest point, and that the N.W. wind blowing with 
fury, accnmnlated the waters at the head of the bay, the nnfortonate inhabitants 
of Coringa saw with terror, three monstrous wares coming in from the sea, and 
following each other at a short distance. The first sweeping every thing on 
its passage brought several feet of water into the town. The second, aug- 
mented these ravages by inundating all the low country, and the third 
overwhelmed every thing.** 

The town and twenty thousand of its inhabitants disappeared; 
vessels at anchor at the mouth of the river, were carried into the 
plains surrounding Yanaon, which suffered considerably. The sea 
in retiring left heaps of sand and mud, which rendered all search for 
the property or bodies, impossible, and shut up the mouth of the 
river for large ships. The only trace of the ancient town which now. 
remains, is the house of the Master Attendant and the dockyards 
surrounding it. 
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In 1839, Goringa was visited bj another of these inundations, 
which by the Collector's Report, (published in my second Memoir, 
Journal Asiatic Society, Vol. IX. p. 401), much resembled the one 
above described, to which indeed the old inhabitants seemed to have 
compared it. There are no accounts of distinct waves in this last 
storm, but the rise of the waters of the sea is described by one 
writer as rushing in with such violence, that " the only houses 
" remaining at Coringa, are a particular large house and three or 
*' four other brick built houses. More than 20,000 persons are said 
" to have perished. Vessels were drifted from the docks and rivers, 
*' and a large sloop (of 50 to 150 tons burden), carried four miles 
" inland." 

199. Cuttack and Balasore have also been subjected to these 
inundations, but one of the most frightful of them in recent times, 
occurred in May 1823, along the Northern shore of Cuttack from 
Point Palmiras to Kedgeree. 

A newspaper correspondent of the Bengal Hurkaru, writing from 
the spot, thinks the high wind not a sufficient cause, but that there 
might also hav^ been an earthquake,* but as I have traced the 
hurricane (Cyclone) in from sea at least for two days, (track G. 
Chart III.), I see no reason to doubt its being a Storm-wave. It is 
said in these notes that — 

** All the Natives agree in asserting, that the sudden flood consisted of three 
great waves only, and that these occurred in the short period of one minute, 
the last wave rising about 9 feet above the highest embankment^f and com- 
mitting, of course, the most awful mischief in its progress. Upwards of 600 
native villages are stated to have been destroyed." 

In October 1831, on about the same parts of the. coast, another 
storm inundation and wave occurred. In an official report, it is 
stated, that the sea came in 4n a tremendous wave.' 

200. In 1822, an awful inundation took place at the stations of Bur- 
risal and Backergunge, at the mouth of the Megna ; but here though 

* None of. the accounts allude even remotely to any shock, and it would 
have been probably felt at Calcutta where there was no storm. 

t The embankments are probably not less than £rom 10 to 15 feet high. 
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50»000 human beings are said to have perished^ the rise of the 
waters was gradual, and the strength of the inundation is described 
as coming in with the spring tides. This storm too, which I have 
accurately traced, as well as the former one, moved very slowly ; 
about 53 miles in the 24 hours, which may account for its not bring- 
ing so heavy a wave with it. See p. 157 where more details are given. 
We have also on the Coasts of China, and even from the islands of 
Hainam and Formosa, frequent accounts of these tremendous inun- 
dations, accompanying their tyfoons ; and as there are no large rivers 
West of the Canton Biver, there seems no reason to doubt, that these 
are frequently Storm-waves, especially from the Tyfoons (Cyclones) 
which travel up from the S.E., as will be seen on our Chart lY. 

201. Enough then will have been said to shew the mariner, I 
think; that the wave really exists in many cases, and is there- 
fore a danger to be borne in mind and provided against. I have 
not alluded to the well-known instances of our sudden rises of 
tide, and even true inundations (as at St. Petersburgh)* in Europe, 
because these are probably more frequently the joint effects of tides 
and the driving up of waters by the wind, than the kind of disk or 
umbel, or pot-lid-shaped rising of the waters of the ocean, which we 
assume to be the true Storm-wave. It is in fact at times difficult so 
to separate the various causes ; which may frequently all act toge- 
ther, and all the same way ; as to say where the one ends and the 

* The St. Petersburgh inundatidn of November 1824, appears certainlj 
to have been the effect of a storm, but whether of a true storm-wave at^ or 
near, the centre of a circular storm (Cyclone) seems doubtfuL At least I have 
not access to any documents which would shew it to be clearly such, though 
its progression is clearly shewn from the S.W. to the N.E. being a violent 
storm on the Coasts of England and Holland on the 15th from the N.W. and W. 
crossing the North Sea, Norway and Sweden, where whole forests are said to 
have been prostrated by it, and both in Sweden and Norway sudden rises of 
waters are noticed. At St Petersburgh however on the 19th in the morning 
the waters of the Gulf of Finland drove up those of the Neva so rapidly that 
in less than five minutes the whole city was inundated, and the country for 
miles around, causing a frightful destruction of life and property. The rise 
of the water at Cronstadt is stated to have been 14 feet Twelve sail of the 
line and four frigates are said to have been driven on shore. 
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other begms. If we could meet with an instance in which the 
wave rolled in during the passage of the calm centre of a hurricane 
(Cyclone) that would be so far a proof that we might exclude from 
that instance all the other causes, as tides, wind, &c., and affirm of 
it then that it was purely the Storm-wave or the effect of an earth- 
quake ; but as yet, and from the frightful confusion which these 
calamities no doubt create, we have no accurate accounts of this kind. 

202. Pyramidal cuid cross seas. If the seaman will take 
both Storm Cards, and reversing one of them so as to have both sets 
of the wind-arrows pointing the same way, place the one upon the other, 
upon a sheet of paper, he will then see that a perfectly stationary 
hurricane (Cyclone) would be raising a sea which he might represent 
by so many rays towards the centre, and which therefore has wider 
intervals (i. e. is a longer sea) at the outer part of the vortex than 
towards the centre, where each wave must interfere with the other. 

If he will now suppose his hurricane moving on upon any track 
he pleases, and sUde his upper Card gradually forward in that 
direction, he will see that it is only the front part of every hurricane 
which gets ''fresh sea" to act upon,* and that every successive wave 
of the following part passes over and crosses in a thousand more ways 
even than those shown by the circles, the sea formerly left by the 
front portions of the storm. 

This is bad enough already: but if he will suppose moreover 
that there may be a gradual incurving of the wind arrows, to at least 
as much as two points at the centre, and then the wind blowing with 
such fury that nothing can resist its force, he will begin to suspect 
that what has been written and said of the pyramidal sea of a China 
tyfoon, or Mauritius hurricane, and sometimes of the West Indian 
ones may be no exaggerationf , and the more if he adds to all this 



* We may suppose too, that, as often occurs, it comes upon a tract of sea 
where only cahns and light winds with ** long heavy swells" have prevailed 
for some days. 

t If he will look at the rose engine-turning so common on the back of 
watch cases, he will understand how every little boss there might represent a 
sea worked up by the infinite crossings of the forces acting on the waters. 

X 
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the certainty that» at and near the centre the sea may he raised in a 
disk or umhel of two feet above the general level by a fall of the 
barometer^ shewing the atmospheric pressure to be diminished so as 
to compel that rise'*' by the pressure of the surrounding ocean. 

When the sailor has duly considered these facts and allowed them 
to be possible, he may then, though before incredulous, believe 
some of the following extracts, and think it worth while to attend 
to our rules for avoiding such predicaments. 

203. Lieut. Arober in his capital account of the loss of the 
Phoenix frigate, re-published by Col. Held, p. 308, says : 

** Who can attempt to describe the appearance of things upon deck ! If I 
was to write for ever I could not give you an idea of it— -a total darkness all 
above, the sea on fire, running as it were in Alps, or Peaks of Teneri£fe 
(mountains are too common an idea) ; the wind roaring louder than thunder 
(absolutely no flight of imagination); the whole made more terrible, if possi- 
ble, by a very uncommon kind of blue lightning.** 

204. Borsborffb says of the Tyfoons (Cyclones) in the China 
seas, that they are — 

" Frequently blowing with inconceivable fury, and raising the sea in turbu- 
lent pyramids which impinge violently against each other." 

205. Mr. Tbom, p. 15, speaking from the log of the Robin 
Gray, in the Rodrigues' hurricane, says : 

** It is the sea however, which is most to be dreaded in rotating gales. It 
is described ais having been a tremendous, cross, confused, outrageous sea, 
raised in pyramidal heaps by the wind from every point of th6 compass, and 
has been compared to the surf breaking on a reef of rocks. In fact it was 
*such a sea as gave a ship no chance.' Near the centre of the hurricane a 
ship is always unmanageable, even if she has not lost masts or rudder ; the 
lulls and terrific gusts, which follow one another in quick succession, are 
alone sufficient for this, but when we take into consideration the fierce conflict 
of raging waters, it is only wonderful how a vessel can live through such an 
encounter.** 



* See p. laa, and Part V. at the Section on the barometer. 
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206. Capt. Hundle of the ship Fattle Rotack, whose able and 
scientific log* I printed at length in my Eleventh Memoir, Journal 
Asiatic Society, Volume XIV. has givenin it some remarks on the 
sea, in a hurricane (Cyclone) and at the approach of one, which are 
highly illustratiye of what this sea is. The storm (Cyclone) of 
which the Memoir treats, was one in the Southern Indian Ocean, and 
is the storm track to which I have alluded, p. 35. Its track is that 
marked VIII. on our Chart, and it is also alluded to at p. 59. 

At the approach of the hurricane (Cyclone) Capt. Rundle says — 

'* I find barometer considerably fallen, with an exceeding long swell from the 
Southward, and at 7 a high N.N.W. sea meeting the Southerly swell created 
an exceedingly turbulent sea. In the squalls the sea has a strange appear- 
ance, the two seas dashing their crests against each other shoot up to a 
aurprising height, and being caught by the West wind, it is driven in denst 
foam as high as our tops. The whole horizon has the appearance of ponder- 
ous breakers." 

When involved in the hurricane (Cyclone) he says — 

" p. K., wind H.E. tremendous squalls blowing with inconceivable fiiry. 
The sea rising in huge p3rramids yet having no velocity, but rising and fallhig 
like a boiling cauldron. I have never seen the like before. I was in the height 
of the terrible hurricane of September 1834, in the West Indies, I have been 
in a tyfoon in the China sea, in gales off Cape Horn, the Cape of Good Hope 
and New Holland, but never saw such a confused and strange sea. I have 
seen much higher seas, and I am sure wind heavier, but then the sea was 
regular and the wind steadier. 

** Noon, blowing with inconceivable fury at times, with the sea I think more 
agitated and confused than ever ; rising up in jnonstrous heaps, and falling 
down again without running in any direction. Noon, laid to again.'* 

207. So violent and remarkahle are these seas, that repeated 
instances have occurred, in which ships running or bearing up, so as 
to cross the track of a storm (Cyclone) soon afler the centre has 



* A pattern for every sailor who loves his profession, and has the interest 
of his country, his owners or his own at heart. With few hundred such 
observers afloat, and access to their observations, we should be soon able ta 
track and define the laws for storms all over the world. 
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passed, have found the sea still so violent in comparison with the force 
of the windy and withal so irregular, that they have heen in great 
danger of losing their masts. H. M. S. Serpent, with 2^ millions of 
Dollars on board, the last instalment of the China Treaty money, 
hove to, as related in p. 33, to avoid a small but severe hurricane in 
27^ South, 64^ East, and when she bore up again crossed the track of 
the storm (Cyclone). Commander MeTlll says, ''When the baro- 
meter rose to 29.80, I wore and bore up, coming into a dreadfully 
confused sea, where the centre of this turning gale must have passed. 
For nearly 24 hours I thought I should have rolled my masts away, 
but by getting up runners and tackles for the lower masts and 
preventer shrouds for the topmasts previously fitted, I did not lose 
a spar." A hke instance also occurred in the Golconda's hurricane 
j|n the China sea (see p. 115) to the Thetis of London. 

Many more such extracts might be given, for they occur very 
frequently, but these will no doubt suffice to our purpose, which is 
to show that the best built, and best found, and best managed 
ship can rarely pass through the centre of a hurricane (Cyclone) 
without damage, and probably of a serious kind, if it be only that of 
the straining and tearing of three years in six hours. 

208. Swell felt at a distance llrom Storms. I have 
adverted in a preceding section of this part, to the swell felt on 
shores and in harbours, such as rollers, surfs, ras-de-mar^e, &c., at 
the approach of hurricanes (Cyclones), and these are evidence enough 
that the swell often precedes the gale for a great distance, sometimes, 
indeed, for as much as 24 hows. 

In truth, sailors want no examples of this ; but it may be as well 
to advert here to the fact, that in circular storms (^Cyclones) of 
considerable extent and violence, the swell is often felt as a double 
one, namely, one preceding the track mixed with one such as the 
wind at the Cyclone point (see p. 70) of the ordinary storm would 
give. Thus, if we suppose that side of a storm (Cyclone) to be 
advancing towards us, which has the wind at South, as in the Nor- 
thern Atlantic, the wind alone, if a straight-lined wind (see p. 7) 
would give an East and West line of sea, or what we call a sea from 
the Southward, but as the storm is advancing to the East, it is also 
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perhaps driying a sea before it in North and South lines^ or a 
sea from the Westward. At a great distance the two forces will 
give probably ** a confused sea from the South Westward," but nearer 
the two seas may oflen be clearly distinguished, and are capital 
indications.'*' The position and run of the ship, with the average 
tracks, and the laws of rotation which have been previously explained, 
and his barometer will show the seaman in most cases when the cross 
sea is that of an approaching or passing tempest, and when it is 
that left by one already past, but which he is overtaking. 

209. Captain Blay of the brig Standard, an extract from whose 
log in the Bermuda Storm (Cyclone) of 1839, (track A on our 
Chart No. I.) is given, says in his remarks p. 451 of Col. Aeid's 
work, 

** I remark that I have experienced several hurricanes at sea, and have in- 
variably found, that by observing strict attention to the set of the swell previ- 
ous to the commencement, and even after, a tolerable correct idea may be 
formed of the direction the wind is likely to take. 

*^ I particularly noticed this in the last two which I experienced ; and on the 
2nd September 1838, in a hurricane that commenced at E.N.E. although 
the sea when I first hove to, set from that quarter, I found it afterwards 
altered its direction, and came from S.K, and for sometime before the wind 
shifted to that point. 

** I felt so confident from that circumstance that I should have the hardest 
of the storm from that quarter, that I continued to lay to on the starboard 
tack, well knpwing that when the wind shifted, I should head the sea much 
better, and consequently the vessel would lie safer. 

'*In the storm of the 12th September last, although the sky looked much 
more dismal in the S.E. than any other direction, the swell gave no indication 
of the wind coming from that quarter ; as it set constantly from the North* 
ward." 

210. Noise Of Storms. There appears no reason to doubt, and 
I hftve myself experienced it in one case at sea, and in another on shore, 



* See at p. 155, Captain Handle's clear descriptions of these cross- 
ing seas. Such phsenomena must frequently occur, and those who will read 
the quotation from Lobd Baoon which I have placed on the title page, will 
understand why it is, now at least, desirable that they shodld be always noted. 
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that both at the oommencement and at the passage of the centres of 
tiolent hurricanes (Cyclones) peculiar noises are heard. At the 
commencement the wind sometimes rises and fidls with a moaning 
noise like that heard in old houses in Europe on winter nights> and 
this in situations both near and far from the land* and independent 
of the noise made by the wind in the rigging. Capt. Rimdle* who 
had not seen my Horn Book of Storms for the Indian and China sea 
in which I first described it, at the time he wrote, exactly describes it 
in the following, almost incidental, remark in his notes : '' I do not like 
this gloomy weather with wind lulling and then coming on again t^tYA 
a moaning noise; there either has been or will be bad weather.*' In the 
summary appended to the Memoir from which this is extracted, I have 
in addition to the description of the noise given above, said that in 
England, — 

'* We atl^bute it to the noise of the wind in the chimneys, or amongst the 
trees ; or onboard a ship to the rigging: yet here there can be no doubt of ita 
being distinctly heard at sea as the ** roaring and screaming** of the wind in 
a tyfoon or hurricane certainly is. My present theory to account for it is 
this. I suppose the storm to be really formed and to be " roaring and scream- 
ing** at, say 200 miles distance, and that the noise, if not conveyed directly by 
the wind, may be so reflectively from the clouds, as in the case of thunder- 
claps. A noise is known on some parts of the Coasts of England by the name 
of ** the calling of the sea** as occurring in fine weather, and announcing a 
storm, and also in mountainous countries. All these may be connected, and 
seamen may render great service to science and to themselves by noting these 
curious phffiuomena.** 

The instance in which it occurred with me on shore, very remark- 
ably, was in the Calcutta hurricane (Cyclone) of June 1842, which 
forms the subject of my Seventh Memoir.f 

On the morning of the day on which the centre passed Calcutta, 
I have noted, — 

At daylight ** wind rising and falling.'' 

Between daylight and 10 a. k. ** Wind rising and foiling very remarkably 
at varying intervals of 15, 17, and 5 minutes, with the peculiar moaning noise 
which accompanies high and variable winds.** 

* See Vin. Memoir, Journal Asiatic Society, YoL XIL 
t Journal Asiatic Society, Vol. XL 
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21 1« I have also met with logs in which this noise has he^i 
noticed ; Col. Held mentions, p. 36, that amongst the sign9 noticed 
at Barbadoes by Mr. Oittena in 1831, who appears to have been 
a careful observer, and well acquainted with the signs of an approach- 
ing hurricane (Cyclone) was, " 2ndly. The distant roar of the 
elements, as of winds rushing through a hollow yault." 

In the log of the ship Ida, given by Col. Held, (p. 102), it is 
remarked at the onset of a hurricane (Cyclone) as follow^ : 

''Fresh gales and squally weather; at 4, handed the fore-top-sail, and fore- 
sail ; at intervals the wind came in gusts then suddenly dying away, and continued 
so for four htmrs^ 

No doubt the moaning noise might have been distinguished here 
by an observant person if his attention had been directed to the 
subject. 

212. FaBsagre of tbe Centre. The noise heard just at the 
passage of the centre is still more remarkable. All accounts, and we 
have many of them, agree in describing it as resembling the deafen- 
ing roar of the most terrific thunder, though no thunder or Ughtning 
can be distinguished at the time, and it is a part of the storm itself, 
for it is at first not heard in the calm interval, but in general gradu- 
ally increases as the shift comes up to the becalmed vessel. The 
following extracts from various sources describe it. 

213. In the log of the ExmoutKs hurricane (Cyclone), Track 
9 on our Chart No. II. Mr. Tbom gives, p. 95, the follow- 
ing passage, after describing a calm which lasted from 11-30, a. m. 
to 12-30, p. M. '^with a most awful silence," during which the 
quicksilver disappeared in the tube of the barometer, says, 

** 12 p. M 20. The sun made its appearance for a few minutes, and then 
disappearedyo/fojoed hy an awfuUy hoUow and distant rumbling noise. In a few 
ildnutes we received a most terrific gust from the S.S.E. laying the ship com- 
pletely on her beam-ends, &c., &c." 

214. Captain Biden, in his remarks on the log of the H. C. S. 
Princess Charlotte of Wales, says when close to, or say at the 
centre of her hurricane (Cyclone) (track e. on Chart No. II.) — 
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^ At noon the barometer had fallen suddenly from 29^5 to 29.09. Sta- 
'* tioned every one for pumping and baling, prepared axes and secured guns, 
** ports, &c. in the best possible manner. The gusts from noon until 7 p. m. 
** were like to successive and violent discharges of Artillery or the roaring of toild 
** beasts" 

215. In Mr. Hedfield's Memoir on the Cuba hurricane of 1 844, 
Amer. Journal of Science p. 359, is the following passage per- 
fectly confirming the foregoing, — 

** Captain Cattermolep (barque Charleston), states that in the night of 
the 6th, his barometer had fallen to 28.10, (an incorrect instrument no doubt), 
attended by a continued roar in the air : soon affcer the hurricane struck the ship 
with tremendous force from a point East to South ; afterwards Teering gradu- 
aUy to S.W., West and W.N.W." 

216. I have alluded to the ecreaming of the wind in a Tyfoon. 
Col. Held gives p. 92, a narrative by Mr. MaoQueeiif master of 
the ship Bawline, in which he says, " The wind representing nnm- 
herless voices elevated to the highest tone of screaming." 

217. The violent flaws and gusts of wind at the centre noted in 
many logs, are also worthy of close attention. Mr. Redfield, speak- 
ing of these, says in his Second Memoir, p. 7. 

« It is also possible that the Yortex or rotative axis of a violent gale or hur- 
ricane, oscillates in its course with considerable rapidity, in a moving circuit of 
moderate extent, near the centre of the hurricane, and such an eccentric 
movement of the vortex may, for ought we know, be essential to the continued 
activity or force of the hurricane. Such a movement will fully account for the 
violent flaws or gusts of wind, and the intervening lulls or remissions, which 
are so often experienced towards the heart of a storm or hurricane, when in 
open sea ; but of its existence we have no positive evidence." 

Mr. Redfieldy is inclined to suppose that independent of the 
two principal motions of a circular storm (Cyclone), its whirling 
round and moving forward, there may be a third at the centre, which 
he calls the Axial Oscillation, or in other words, a pendulum-like 
movement of the central part of a storm, such, that it does not move 
forward on a straight line at any time, but that while the body of the 
storm is whirling round and moving forward, the centre also, either 
moves from side to side, so that it goes forward on a waving line. 
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or it has a small whirling motion of its own, which if traced would 
form a series of corkscrew spirals at a greater or less distance 
from each other : or in language which sailors will understand^ 
that the central part is constantly " taking a small round turn 
in itself" as it moves along. Mr. Hedfield has, he thinks, shown 
some of these deviations of the course of the axis (or lull at the 
centre) without being able to determine them precisely ; and I incline 
to agree with him as to the probability of their existence. This is 
another of the many points on which we require observations, and 
especially observations at sea, for to those on shore I attach very 
little value for such matters. (See p. 22.) 

Mr. &edfieldf I may mention, supposes, as, at least one probable 
cause of these oscillations of the axis, the different and varying 
pressures of the atmosphere within and without the Storm circle, but 
until we have ships sent out to experiment on Storms,* it is probable 
that many of these questions will remain doubtful. They are for- 
tunately however not questions which affect the safety of the seaman, 
or tflter his management, which is always directed to keep clear of the 
centres altogether ; but they may throw some light on the steps by 
which a storm (Cyclone) is developed, and its manner of continuing to 
support itself as it were from its own fury, for a time, and perhaps 
upon the causes of the phoenomenon. In all these hghts, then, the 
sailor who desires to aid us, should consider that neither he nor the 
writers on the science can yet pronounce what is, and what is not, 
important, and he should continue to register carefully all that he 
can collect. 

218. There is an appearance of the clouds sometimes seen in hur- 
ricanes at the passage of the centre, which I trust in future will be 
noted and registered when it occurs. It is the following, described 

* In some readers this will excite a smile. My opinion is that, if we re- 
main at peace, it will be done within the next five years. The subject is 
not, certainly, of less importance than the surreys of dangerous channels or 
coasts, or magnetism, or hydrographical positions, or a N.W. passage; and for 
the honour of our flag we will not suppose that a great naval nation like 
England, will allow any other to precede her in systematic researches on this 
great natLonal and scientific question. 
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in my own register of the Calcutta storm of June 1842, at the time 
the centre passed over that city. Track VII. on Chart No. III. 

** At 3 p. iL, 3rd June, cahn, scud from East, but very slow and indistinct ; 
a light air from East with drizzling rain. 

" At this time I drove out on the Esplanade. The appearance of the sky was 
very remarkable. In the zenith the haze was so thick that the direction of the 
scud could not be determined, but to the East and N.E. it was slowly moving 
as before to the West and S. W., while in the South from thick heavy masses 
of clouds, the scud was rising and flying to the North and N.E." 

In 1845, on the 7th and 8th March, a severe hurricane (Cyclone) 
was experienced at the Mauritius, and in the Cemeen of the 11th 
March, some barometrical observations and other remarks were 
published in that paper, which concluded with the following, 

" Finally the whirlwind was distinctly shewn, when by the progress of the 
meteor wo were involved in the actual centre of the movement of this system 
of circular currents. In fact we then observed all around us winds in all 
directions, without feeling the effect of any. The clouds at sea were moving to 
the North and those of the mountains to the South, while at the Zenith every 
thing wag perfectly stationary. I should observe, that the directions of the 
wind have not been exactly taken." 

These are both instances in which the opposite movements have 
been distinctly seen, and they are always of much importance as 
shewing how clearly the circular motion has been proved, if indeed 
that can be any longer questioned, hy the followers of Mr. Sepy 
and professor Bare in America ; for I do not recollect that any 
European authority in science has doubted of its existence. 

219. Tbe sizes of tbe central calm space of hurricaine 
storms (Cyclones,) or more properly, taking them as circles, their 
diameters, appear to vary very much. The sailor however must he 
carefid not to confound this, the actual measurement of the lull, with 
the time it may perchance take in passing over his ship ; for it is 
clear that three storms (Cyclones) having respectively central spaces 
of 5, 10, and 15 miles, would each take half an hour to pass over an 
anchorage if their rates of motion were 10, 20 and 30 miles per 
hour ; and at sea it is difficult, on account of the drift or run, and 
the very few notes usually taken, in times of such anxiety and 



Size of the Centre, 163 

danger from the rolling and shift of wind, to calculate with any 
precision what the diameter of the lull is. Of the few shore observa- 
tions we possess, the following are notes. 

Mr. Tbom calculating from the time the calm began at one 
point and reached another at the Mauritius, p. 171> estimates it to 
have been about 21 miles for a storm moving at the rate of 5 miles 
per hour. 

Mj own estimate for the Calcutta hurricane (Cjclone) of 1842, 
is, that in a vortex moving at the rate of 5.3 miles per hour, the 
breadth of the lull at the centre was 1 1 miles. 

220. It is possible, and in this view, as will be presently seen, Mr. 
Thorn partly coincides vrith me, that at least at the commencement 
of hurricanes (Cyclones), if not after their full formation, the 
calm space or lull at the centre is so wide in proportion to the 
whole extent of the storm, that fully one-third of its breadth is 
occupied by the calm! I think upon good grounds that I have 
traced something of this kind in one very clear instance, of which 
the details, which I extract and abridge from ray Fourteenth Me- 
jnoir,* are briefly as follows : 

The ship Caledonia, Captain Bum, of 1000 tons, from China 
to Bombay, overtook the storm (Cyclone) marked XIV., on Chart No. 
III., and sailed into it from its Eastern side, and this apparently, as 
shewn by the log of another vessel^ on the first day of its formation; sail- 
ing along with it and reaching the centre where she was obliged to lie 
to. The track and rate of travelling of the storm, as* also the position 
and run of the ship, are well ascertained, so that we can say with 
tolerable certainty that she found the central space to be about 
thirty miles in diameter, and the zone of hurricane around it not 
more than thirty-five miles in breadth ! and either on account of this 
wide space^f or because the hurricane was not fully formed, (though 
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-f Proportionally speaking. Thirty miles would have probably been a 
moderate central space for a storm of 500 miles in diameter, and a small on% 
for one of 800 or a iOOO. 
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it wa$ Tioleiit enough to oUige tbem to cot vmvf Hie aifls thej had 
•et after the shift), thej found at this wide eentre onlj a heavj 
" swell,'* and not the $ea which is nsoallj felt there, and whidi was 
felt hj other ships as the storm (Cydone) pn^iressed* 

221. Mr. Tham's Tiew is (p. 201) speaking of the great 
hnrricanes of the Soathem Indian Ocean, that ** in the earij stages it 
is probable the calm is yery extensire, and embraces several Tortices 
which gradnaDj mei^ into one/* 

Analogous to storms (Cjclones), and, for any thing we yet know, 
produced by the same causes are the sand storms and dnst-whiriwinds 
of deserts and hot countries. Of these we shall speak a fittle more 
in detail in Part V., but I allude to them now to mention a curious 
account giren to me of an Indian dust-whirlwind by Mr. gaclien* 
4arff a highly intelligent Grerman traveller, educated as a mining 
engineer, who had run after and penetrated several of them in Upper 
India, where they are very common, and sometimes of considerable 
size. He describes them as forming a thick broad wall cif dust, 
through which it was half suffocation to penetrate, but when in the 
centre it was nearly calm, with nothing but the wall of dust visible. 
He further told me, that he had seen large ones commence, and 
that they did so in segments, which afterwards united. 

222. Blaetridtj and Bleetro-Kacrn^tifiiii. Electricitt. 
We can merely speculate on the part which electricity may play in 
hurricane storms (Cyclones), and in so domg be careftd that we do not 
mistake mere effects which are visible, for causes which are hidden. 

It is remarkable that at times in some of these storms (Cyclones) 
electricity, in its common forms of thunder and lightning, seems to 
be most abundantly developed, while in others, and this by ftur the 
greater number of those at sea, it seems not to have gone beyond 
common lightning, which sailors often omit to notice unless it is very 
severe. Mr. Tbom makes this remark, and further says, that at 
the Mauritius (where he resided for some time) thunder and light- 
ning are so rare during then* hurricanes, that some affirm that it is 
never present I With respect to thunder, however, we may remark 
4mce for all that, only the very loudest would have any chance of 
being heard during the height of a hurricane (Cyclone). 
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In the hurricane (Cyclonie) of June 1842, of which the centre 
passed oyer Calcutta,"^ and which was of excessive violence, there 
was certainly no lightning, nor any thunder heard* even at night, and 
mention is rarely made of it in the accounts of the hurricanes (Cy- 
clones) of the Bay of Bengal or China seas. On the other hand, 
in the Barbadoes hurricane of 1831, as quoted by Colonel &eidf 
p. 30, we find that the development of electricity was awful as to 
its extent and appearance, but there seems to have been no special 
mischief occasioned by it; the whole atmosphere of the place 
appears to have been enveloped in an electric cloud while constant 
discharges were going on. A remarkable light and a '' darkness" 
is also mentioned in some accountsf of these tempests,^ and in the 
whirlwind of the Paquetbot dea Mere du Sud, detailed in my 
Fourth Memoir, and already alluded to p. 30, it appears that the 
onset of her tornado-hurricane was accompanied with some electric 
explosion. 

223. In many instances the passage of the centre, or the shift 
of wind which indicates it when there is no intervening calm, ap- 
pears to be marked by electric discharges, and what is very remarkable, 
by a nngle heavy flash or two of lightning ! This also sometimes 
occurs towards the close of the storm, and when the wind is a 
little abated, as if there was a peculiar zone of the storm (Cyclone) 
in which the electric action was going on ? 

In a letter from Captain Compton, of the Northumberland^ to 
his agents in Calcutta, he describes this kind of lightning ; and as he 
does not allude to hghtning before, but only to a '' lurid strange 
appearance," which may have been an electric light, I presume 
there was none of any remarkable intensity. He says — 
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t JudUh €md Esther, &eidf p. 76. A great light was observed doriDg the 
hurricane (Cyclone) of December 1845, at Baticolo, on the £ast Coast of 
Ceylon, Fid. XTV. Memoir, Jour. As. Soc. VoL XIV. 

t I>r. FeySOimel {PhiL Trans, for 1756, p. 628), says that the lights 
ning appears and the thunder is heard at the chte of the West India 
hurricanes. 



1 ^^ Single fashes of Lightning. 

*♦ Between 3 and 4 a. m., two immense flashes of lightning took place. In 
half an hour afterwards the wind abated, and the frightful lurid appeai-ance 



Another account printed in the Calcutta newspapers, says that — 

^ At 2 A. K., a flash of lightning shewed them the loss of the foremast (which 
no one heard going over the side in the uproar of the elements), and then, that 
** at 4 o'clock, after another flash oflightningf the wind suddenly stopt." 

It would then appear that only two notable flashes were seien. 

In the log of the Eliza, Capt. McCartby, which ship was dis- 
masted, and near foundering in the Pooree and Cuttack hurricane 
(Cyclone) of October 1842, which is the subject of my Ninth Me- 
moir, (Journal Asiatic Society, Vol. XII.), no lightning is adverted 
to 'till the calm centre reached the vessel, where ** much Kghtning" 
is noted, and immediately afterwards it is stated that — 

** The wind shifted in a flash of lightning suddenly to the S.S.E. from 
N.N.E., and blew instantly nearly as violently as before." 

The ship Thomas Grenville, Captain Tliomliillv experienced a 
severe hurricane (Cyclone) in Lat. 25° South, Long. 26° East, (Track 
on Chart No. II.) No hghtning seems to have occurred till just 
at the approach of the centre, when it is said — 

** At 2 p. K. Bar. 28.90 (from 29.80) one very vivid flash of lightning, and 
a loud clap of thunder now occurred. At 1-15 p. m., it moderated to a strong 
breeze for ten minutes, when the hurricane came on with (if possible) 
redoubled violence; at 4p. k. Bar. 28.70." 

2i4, There is no doubt that during hurricanes (Cyclones) immense 
electric action must be going on in the atmosphere, for wq know 
that every change of state of all bodies in nature, as water into 
vapour, or gas (steam), or the moisture of the air again con- 
densed into water and falling as rain, gives rise to it. Hence 
while prodigious torrents of rain are falling for days together over 
hundreds of square miles in these great storms (Cyclones,) a vast 
amount of electricity must be generated, but it is possible that at 
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the same time it is carried off, i. e. conducted to the earth or sea, by 
the rain itself, as fast as it is formed. The fires of St. Elmo, as they 
are called, which remain for hours together at yard-arms and mast- 
heads of ships in blowing weather, are instances of permanent elec- 
tric action existing between the atmosphere and the sea, through the 
ship as a conductor. 

225. Mr. Tbom thinks, and gives data to show, that lightning 
is much ofltener developed on the equatorial sides of hurricanes 
(Cyclones) than on the opposite ones, but he is on the whole inclined 
to think it an effect rather than a cause of rotatory storms. 

The following is given by Mr. Tbom from the log of the Fairlie 
when at the centre of her hurricane (Cyclone), in Lat. 1 2° 2' South, 
Long. 103° 41' East. 

"The wind now at S.S.W. and awful lightning flying about in all directions ; 
large balls of fire or meteors were seen at every yard-arm, mast-head, or boom- 
end : Appearance most awful. ♦ ♦ * 4* • 
From the flashes of lightning (no thunder) a heavy cloud seemed to be down 
upon us.** 

This ship had, literally, every thing but the bare lower masts 
bloum out of her, and narrowly escaped foundering. 

226. The fact is that we have very few and very imperfect data on 
which to found any opinion, and for any practical purposes, our present 
knowledge is quite useless. Nevertheless careful seamen and all 
who are desirous of advancing human knowledge, will, I trust, neglect 
no opportunity of noting all that may fall under their observation, 
how trifling or indifferent soever the appearance may be supposed 
as to its relations to the causes of the storm. In Part V., when 
speaking of water-spouts, we shall perhaps be obliged to go into some 
details of electric action in them which may suggest many points of 
enquiry ; and in the section treating of the signs of approaching 
hurricanes (Cyclones), it will be seen that one kind of lightning, 
at least, is a remarkable precursor of them in some instances. 

227. Although the following from Kaemtz' Meteorology, p. 366 
relates rather to what are caHled storms (thunder storms) on shore, than 
to our hurricane storms (Cyclones), yet it is worth insertion, as 
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showing how much we have yet to learn even in these constantly 
recurring and most familiar of meteorological phaenomena, 

** Electricitt of Storiis. Notwithstanding the numerous researches that 
hare been undertaken on this subject, it is still enyeloped in great ob- 
scurity. Place yourself near an electrometer, and observe it during the whole 
course of a storm, and you wiQ see how yariable its indications are. The 
lightnings are actually yery near without the most delicate instruments giving 
the least sign of electricity ; suddenly the latter increases at the moment of a 
very powerful flash. Another day the storm arrives with all the signs of a 
yery powerful electric tension, lightning plays in the clouds, the two straws of 
the electroscrope collapse, and it is some time before they open again, At 
one time, the electric tension will vary for every class of thunder, at another 
time it will remain the same for a quarter of an hour, although the lightnings 
rapidly succeeded each other. In one storm the straws separate rapidly ; a 
flash of lightning occurs, and they collapse ; during another, they fitll together, 
and then diverge rapidly to approach slowly, until a fresh clap of thunder 
makes them diverge again. The electricity may be for a long time positive, 
its force alone varies ; but soon, while the rain, the clouds, the wind, and the 
lightnings, remain the same, the straws separate sometimes under the influence 
of positive, at other times under the influence of fluid of the contrary sign. 

" If we compare all that has been written upon storms, we do not hesitate to 
conclude that they are the most complicated phaenomena of meteorology. I 
suspect that a long time wlQ elapse before we can account for all the circum- 
stances by which they are accompanied. First, a single observer is insufficient 
to collect all the data ; we ought to note the electricity, the direcdon of the 
wind, the movements and the form of the clouds, the size of the drops of rain, 
and the direction in which they fall, the form and place of the lightnings, 
and the divergence of the straws of the electrometer ; each of these phaenomena 
requires all the attention of an observer, who also looses valuable time in 
writing his remarks. Several additional observers are necessary, who being 
dispersed over the whole surface where the storm is visible, should each notice 
all the indications in his station, and compare them with the rest. 

** All the capricious indications of the electroscope are due to its being influen- 
ced by several strata of superposed clouds, which act and re-act on each other 
and on the earth, so that the electricities are developed and neutralised 
alternately. We are accustomed in storms to see the most powerful develope- 
ments of electric tension, and it is difficult to conceive how lightnings and claps 
of thunder could occur without there being a very notable electric tension." 

And again speaking always of thunder storms, he says, p. 364, — 

<« In all cases a rapid condensation of vapours is the essential condition for 
the formation of storms : if electaricity is very powerfully developed, there is a 
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storm, if not there are simply passing showers, accompanied bj very marked 
signs of electricity. If we examine all the circumstances that accompany the 
developement of electricity, we must consider the condensation of yapours as 
the cause of its production, and conclude that it is the storm that produces 
the electricity, and not the electric tension that produces the storm, as is the 
general opinion. Violent rains without thunder and lightning are distin- 
guished from storms merely by a lesser deyelopement of electricity, whence 
proceeds the absence of lightning and thunder/* 

228. Electro-Magnetism has been adverted to by Colonel 
Seid as perhaps haying some connection with the rotatory character 
of storms, and their opposite motions in the different hemispheres, and 
the lines of magnetic intensity with the occurrence of storms, but 
every thing on this part of the subject is so speculative, that we can 
do no more than simply allude to it. I may add, that Mr. Thom 
adduces some arguments and data in opposition to this theory. 

229. Arched Squalls and Tornados, due. It has been 
presumed, and with some show of probability, that some Tornados, 
meaning by this word one kind of those which occur on the Coast of 
Africa, have a relation to circular storms (Cyclones) ; that is to 
say, they are in fact sometimes supposed to be truly miniature 
ones, as to their motions, extent, and duration. Their violence we 
well know to be excessive*. I shall first make some remarks on the 
Arched squalls. 

230. The most remarkable of the Arched squalls, perhaps in the 
world, as to the regularity of their formation, frequent occurrence, 
similarity of appearance, and excessive violence, are those of the Straits 
of Malacca. The North-westers of Bengal, during the hot season, and 
one class of the Tornados of the coast of Africa may come next, and 
then the Pamperos of the Rio de la Plata, i^hich seem, at least some- 
times, to be of this kind. Those of the Straits of Malacca most usually 
occur at night or late in the afternoon, and very rarely if ever in the 
morning or before 4 p. m., which is another peculiarity. They are 
most common when completely within the Strait, or between the lati- 
tude of 5° North, and the Straits of Singapore, and are most frequent 
about the middle or opposite to Malacca, where the Strait is completely 
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sbat in by the island iA Somatra.* They maj be said (that is the 
heaviest of the wind invariably) to come from some point between 
N.N.W., and W.N.W., North West being the most usual. 

''They rise/' says Horsburgfa, ''with a black cloudy arch, rising 
rapidly from the horizon to the zenith, and scarcely allowing time to 
reduce saiL" Perhaps they are better described by saying that a mass 
of black clouds collects and rapidly rises, forming a vast and magnifi- 
cent arch, beneath which is always observed, even in the darkest night, 
a dull, gloomy, phosphoric light, like that transmitted through oiled 
paper by a candle, which at times becomes stronger, particularly on 
the approach of the arch to the zenith. Flashes of very pale sheet 
lightning are often observed crossing this space, which sometimes 
extends over 10 or 12 points of the horizon ; the low grumbling of 
thunder, the falling of the rain, and even the distant roar of the wind, 
may, I think, be distinctly heard as the arch rises. They are some- 
times, but not always, accompanied by heavy thunder and lightning 
in which many ships have been struck, but the danger is from the 
wind, the first burst of which is always tremendous, and sufficient to 
dismast or upset the finest frigate, should she venture to meet it 
under any but storm sail, and many vessels have been lost by sleepy 
or rash officers allowing themselves to be caught in them. Towards 
the end of the squall the wind veers a little, but there is nothings 
that I have ever heatd of, to induce the supposition that the blast 
is other than one blowing in a direct line, but I advert to these 
squalls and to kinds subsequently mentioned in reference to Mr. 
JBtopkins' theory of their being descending vrinds or gusts ; or as 
he expresses it, parts of a " vertical wheel" (vortex.) 

23 1 . The Northwesters of Bengal are at times excessively violent, 
and sometimes equal those of the Straits of Malacca in their regularity 
of arching. I Uave known them preceded a few minutes before their 
onset by a whirlwind, which had some appearance of a water-spout 
in the elongation of the cloud and the effects produced on the water 

* The heavy squalls, or short gales, of sometimes 6 or 8 hours duration, 
which canje from the 8. Westward are called Sumatras, they more usually 
arise like common squalls, and have not the constant tendency to arch, which 
10 strikingly distinguishes the others. 
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of the Hooghlj and on large boats upon it. On land it was strong 
enough to unroof a stout-built bungalow.* 

232. The following from Mr. Bopkins' work, p. 71, is the 
extract given by him from the voyage of H. M. S. Beagle^ describing 
a " Pampero'' in the Rio de la Plata. ' 

** On the noth January, 1829, the Beagle was standing in from sea towards 
the harbour of Maldonado. Before mid-day the breeze was fresh from the 
N.N.W., but after noon it became moderate, and there was a gloominess and 
a close sultry feeling, which seemed to presage thunder and rain. During 
three preceding nights banks of clouds had been noticed near the S.W. 
horizon, over which there was a frequent reflection of very distant 
lightning. The barometer had been falling since the 25th slowly but steadily, 
and on the 30th at noon it was at 29*4 inches and the thermometer at 78*. 
At about 3 o'clock the wind was light, and veering about from the N.W. 
to N.E. There was a heavy bank of clouds in the S.W., and occasional light- 
ning was visible even in day-light. There were gusts of heated wind. 
At 4 the breeze freshened up from N.N.W. and obliged us to take in all 
light sails. Soon after 5 it became so dark towards the S.W., and the 
lightning increased so much, that we shortened sail to the reefed top-sails and 
fore-sail, shortly before 6 the upper clouds in the S.W. quarter assumed a 
singularly hard and rolled or tufted appearance, like g^at bales of black 
cotton, and altered their forms so rapidly that I ordered sail to be shortened, 
and the top-sails to be furled, leaving set only a small new fore-salL Gusts 
of hot wind came off the nearest land at intervals of about a minute. The 
.wind changed quickly, and blew so heavily fr^m the S.W., that the 
fore-sail split to ribbons, and the ship was thrown almost on her beam ends ! 
The main top -sail was instantly blown out of the men's hands, and the vessel 
was apparently capsizing, when top-masts and jib-boom went close to the 
caps, and she righted considerably. Two men were lost The starboard boat 
was stove by the force of the wind, and the other was washed away, and so 
loud was the sound of the tempest that I did not hear the masts break though 
holding by the mizen rigging. Never before nor since have I witnessed such 
strength, or I may say weight of wind; thunder, lightning, hail, and rain came 
with it, but they were hardly noticed in the presence of such a formidable 
accompaniment! After 7 the clouds 'had almost all passed away ; the wind 
settled into a steady S.W. gale, with a clear sky." 



♦ The Indian term for a thatched, but European fashioned house. 
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In Pordj'B Atlantic Memoir^ Part II., p. 186, Captain Peter 
Beywood, B. N., who has given excellent sailing directions for the 
Bio de la Plata, the results of three years' experience on that station, 
speaks of the Pa$Kpero9 as S.W. gales only, and does not allude to 
their Tcering at all. 

233. In Webster's voyage of the Chanticleer^ the Paa^peros of 
Buenos Ayres are thus described — 

** The following indications of a Pampero have frequently fallen under my 
obsenration. The weather is getting sultry during a few days with a light 
breeze from the East or N.R ending in a calm. A cool light wind then sets 
in from South or SJB., but confined entirely to the lower strata of the atmos- 
phere, while Ae clouds above it are moving m the opponte direction from N. W. 
to S.E. The Northern horizon, as night advances, becomes dark, with heavy 
lowering douds, accompanied with lightning from the East or N JL The 
Southern wind now ceases, and is followed by yariable winds from the North- 
ward. Heavy clouds are thus brought over ; and lightning accompanied by 
thunder, follows in a most terrific manner. The wind veers gradually to the 
Westward in violent g^ts, the lightning becomes more vivid and thunder more 
awful, a gale of wind follows from the S.W. more violent, but of short dura- 
tion, and fine weather begins.** 

We may thus dismiss this class of the minor hurricanes* as cer- 
tainly belonging to that of the right-lined and not circular winds. 

234. Tornados op the West Coast op Aprica. Colonel 
Seid, p. 5 1 2, says that from explanations received fi^m naval officers, 
as well as from some log-books, he should be convinced that the 
tornados on the West coast of Africa, as well as the Pamperos <m 
the coast of South America, and also arched squalls, are phoenomena 
altogether different from the whirlwind ; but the evidence has not 
proved reconcileable, and he gives sundry logs of H. M. S. Tartar, 
from April 3rd to June 2nd, in which various tornados are noticed, 
one of which veered round the compass, while the others seem 
to have blown from the N.£. S.E. and Eastward, but he does 

* Using this word to express their violence only. 
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not seem aware that seamen, and especially such as keep but brief 
logs like the one quoted, often mean to express by the words " came 
on a heavy tornado from the S.E." only that it began at that quar- 
ter, and not that it also ended there. Nevertheless, there is no 
doubt that many of these African tornados are merely squalls. 

And it is to this point that I would direct the attention of the ' 
intelligent seaman, namely that there may be ready two distinct 
classes of these little tempests. The first merely gusts of wind and 
rain in one direction, or straight-lined winds, and the second true 
circular storms (Cyclones) in miniature. 

235. In Purdy'B Atlantic Memoir, Part I., pages 69, 70, the 
following description is given of these phoenomena from Ks Clolds- 
berrji 

** Between Cape Verga and Cape Palmas, and during the months of May, 
June, July, August, Sept., and October, the countries near the sea are 
frequently exposed to hurricanes, which the Portuguese have denominated 
tornados, and which have obtained this name even amongst the negroes. 
Daring my stay in the river of Sierra Leone, I witnessed one of these 
tornados, but it was not one of the most violent These meteors happen a 
few weeks before the rainy season, and continue till the month of November. 
The countries above described are, therefore, exposed to them for nearly 
six months, and these whirlwinds are more or less frequent, and of different 
degrees of violence, according to the state of the atmosphere. 

** This part of Africa generally experiences ten or twelve of these hurri- 
canes in a year, and it is easier to describe their effects than to discover their 
cause. They are characterized by circumstances which deserve all the atten- 
tion of philosophers. 

** The sky is clear, a perfect calm has prevailed for several hours, and the 
weight of the air is oppressive. Suddenly, in the most elevated region of the 
atmosphere, is perceived a little round and white cloud, the diameter of which 
does not appear to exceed 5 or 6 feet: this cloud, which seems to be fixed and 
perfectly motionless, is the indication of a tornado. 

** By degrees, and at first very grJEulually, the air becomes agitated, and 
acquires a circular motion. The leaves and plants, with which the land is 
always covered, rise several feet from the soil; they keep incessantly moving 
and revolving around the same spot 

** The negroes, who pass their lives like children, amuse themselves with 
this rotatory motion ; they follow the turn of the agitated leaves and plants, 
laugh at their innocent amusement, and announce the approach of the tornado. 
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" Tlie doad, which is the indicator of this pheenomenon, has now increased 
in size : it continues to spread, and insensibly descends to the lower region of 
the atmosphere ; at length, it g^ws thick and obscure, and coyers a great 
part of the visible horizon. 

** By this time the whirlwind has increased, the vessels in the Bays double 
their cables, or drop anchor near the shore ; the tornado becomes violent and 
terrible ; the cables often break, and the violent agitation of the ships causes 
them to run foul of each other. 

** Many n^^ huts are swept away, trees blown up by the roots, and, when 
these whirlwinds exert their full violence, they leave deplorable traces of 
their progress. These meteors happUy last only a quarter of an hour, and 
terminate by a heavy rain. 

** The maritime countries to the northward, comprised between Cape Blanco 
and Cape Verga, are not subject to these phoenomena ; it is only to the South 
of the latter Cape, and as far as that of Palmas, that they are felt in their 
full violence ; and they always occur at the same periods. Some topographi- 
cal circumstances, peculiar to this part of Western Africa, ate, doubtless, 
among the number of causes of these whirlwinds." 

236. The following is abridged from Mr. Bopkins' work, p. 74, 
describing, from Xiaird and Oldfieldi an African tornado : — 

** At the approach of a tornado, a dark mass of clouds collects on the 
Eastern horizon, accompanied by frequent, loud, but short noises, reminding 
one of the muttering and growling of some wild animal in a voice of thunder. 
This mass or bank of clouds gradually covers one half of the horizon, extend- 
ing to it from the zenith; but generally before this a small and beautifully 
formed radiant arch, on the verge of the horizon, appears and gradually 
increases. Long before it reaches the vessel the roaring whistle of the whirlwind 
is heard, producing nearly as much noise as the peals of thunder that seem 
to rend the very clouds apart from each other. The course of the squall is 
distinctly marked by the line of foam it throws up, and I have stood on the 
taffirail of a vessel, and felt the first rush of the wind while her head sails 
were becalmed. The sensation of relief from the oppressive heat which the 
tornado produces afterwards is most cheering and delightful." 

In the following part, in the section in which I speak of the 
formation and breaking up of hurricanes (Cyclones), I shaU perhaps 
advert again to some of the peculiar appearances and effects just 
described. 

237. BartbqiialLeB. There appears no reason to doubt that at 
the approach of, and during some hurricanes, shocks of earthquakes 
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hare been felt ; but it is impossible to say, as yet, if these hare any 
relation as cause and effect, though earthquakes are supposed now 
to have more connection with the state of the atmosphere than was 
formerly allowed. No one indeed can have resided in tropical 
countries subject to these commotions, without having remarked, 
that some connection certainly exists, by the peculiar state of the 
weather preceding the shocks. 

238. We should bear in mind that at sea, unless the shock was one 
of a most peculiar kind and extraordinary force, it certainly would 
not be felt, and on shore also, unless during the calm, it would re- 
quire to be much stronger than common shocks usually are, to be 
distinctly felt in the shaking and uproar of a storm. Hence we 
must allow that slight shocks may occur during hurricanes much 
oftener than is supposed. Nevertheless Colonel Said's remark 
that " it is very material to the success of the present investiga- 
tion, that the phoenomena of hurricanes and earthquakes should 
not be connected without proof," should not be forgotten. The 
earliest notice I can find of a storm and earthquake occurring to- 
gether, is the following in the Gentleman's Magazine for 1738-39, 
which I copy from Dr. Martin's Medical Topography of Calcutta, 
the italics are mine. It is stated that— 

** On the night between the 11th and 12th October 1737, there hap- 
pened a furious hurricane at the mouth of the Oanges, which reached sixty 
leagues up the river. There was at the same time a violent earthquake which 
threw down a great many houses along the river-side in Golgoto (i. e. 
Calcutta), alone, a port belonging to the English. Two hundred houses were 
thrown down, and the high and magnificent steeple of the English church 
sunk into the ground without breaking. It is computed that 20,000 ships, 
barks, sloops, boats, canoes, See, have been cast away : of nine English ships 
then in the Ganges, eight were lost, and most of the crews drowned. Barks 
of sixty tons were blown two leagues up into land over the tops of high trees ; 
of four Dutch ships in the river, three were lost with their men and cargoes ; 
800,000 souls are said to have perished. The water rose forty feet higher 
than usual hi the Ganges."-. Gene/eman*« Magazine /or 1738-39. 

It would seem, judgmg by what we know of the storms of the 
Bay of Bengal, that in all probability this must have been a true 
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hurricane (Cyclone), and if so it is a very exact case' of the hurri- 
cane and earthquake occurring together. 

239 . The next is more modem, heing the Ongole storm of October, 
1800, Track a. on our Chart, No. III. In the Asiatic Annual Re- 
gister, Vol. III. for 1801, it is stated in a report from Ongole, that — 

** On the 19th instant (October) about 10 minutes after 4 a. m., the wind 
blew a hurricane, when suddenly we felt a severe shock of an earthquake^ which 
kept the earth in continual agitation for nearly a minute. It shook down many 
houses, but I believe no person was killed in consequence." 

The writer, evidently himself a partaker in the calamity, goes on 
to describe the sad distress occasioned by the storm, which was 
evidently one of tremendous intensity. 

240. In the log of the American ship Unicom of Salem, forwarded 
to me by Mr. &edfield, under date of October 30th, 1843, the ship 
then lying at Manila, (it is not said if at the Bar or at Cavite), 
it is stated — 

" 7 P. M. thick and rainy, and has been so for 24 hours ; felt 
two heavy shocks of an earthquake ; blowing fresh. The barometer 
(which was at 29.90 a. m.) was now 29 84, and at 10 p. m. a severe 
hurricane (Cyclone) commenced." This is an instance of the 
earthquake preceding the onset of the storm. 

241. It is a curious question, if we assume the hurricanes and 
earthquakes to be connected, since the storms last for hours, and 
the earthquakes but for minutes, to investigate the precise points 
both of place and time of the storm, at which, if for the present 
we may use the term, the earthquake " explodes" ? Colonel 
Reid from careful enquiry on the spot, is inclined to believe that 
there was not any shock during the Barbadoes hurricane. What 
IS above stated, however, will I trust direct attention to the subject, 
and we shall no doubt, obtain gradually a much more extended and 
•correct view of our subject. 
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Throughout the preceding parts the word Cyclone has been, as proposed at 
p. 9, added after the words in common use to express circular-blowing winds. 
In this part I propose to use it alone, employing the common words *' Storm," 
** Hurricane,'* &c to express the ttrength of the wind. H. P. 



242. Barometer and Simpiesometer. I am aware that if 
I begin by telling the seaman that he should hare a good barometer 
and simpiesometer on board, I may to some, who though fully 
aware of their value and uses cannot afford these instruments, be 
like the physicians who order change of air, nourishing food, and 
wine to poor patients who have not the means of paying for them. 
I will then address this to owners, underwriters, freighters, and 
above all to Governments, Home and Colonial, which have so 
often such large amounts of stores, and so many hundreds ifnotthou- 

2 b 
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sands of valuable lives,* costing it thousands of pounds in mere 
outlay, afloat. Owners and underwriters do not want to be told 
that the poUcy is vitiated, if the ship be not properly found in 
the usual sea stores, ground-tackle and the like, and yet how few 
of them dream of the enormous amount of mischief, for which 
some one, eventually, must pay, arising from the want of books, 
charts, and instruments! I trust that those who may read this 
work will find in it so many additional motives for ships being 
provided with a barometer and simpiesometer, they would no more 
think a ship, or themselves, fairly dealt with if sent to sea without 
them^ than if sent without pumps. Pumps indeed are but precau- 
tions against leaks after they occur; barometers, simpiesometers, 
and the Law of Storms duly studied, are precautions against that 
which for the most part gives rise to the leaks, and which may 
prevent their occurrence ; and whether the owner wishes his ship to 
escape the racking and straining, and losses of spars, sails, &c. of a 
hurricane, the underwriter to escape the payments which so much 
reduce his profits, or the Captain to acquire the credit of a for- 
tunate if not of a clever master, they will all find that the com-^ 
mander who is watching his barometer is watching his ship, and 
that in the most efficient manner. 

243. Cause of the motions of the Barometer and Sim- 
piesometer. The atmosphere of the globe in which we live may 
be best likened for sailors to a thin coating of air all round the earth. 
It is thin in comparison with the globe of the earth though supposed 
to extend to 40 or 50 miles in height, (thickness) ; but then this is 

* In a memorandum submitted to the Govemment of Bengal in October 
1846, 1 showed that within a few months, 50 ships and 10,000 men, cooHes 
and troops, would be afloat from India ; and that most of these would have to 
cross two if not three hurricane tracts on this side of the Cape of which no 
one in England, judging by the instructions sent out, appeared to have had 
any sort of knowledge I In our wars thousands of men, and hundreds of 
thousands of pounds worth of stores, are constantly afloat. While the Memo- 
randum was before Government, the ship Sophia Frazer, from Amoy with 
Chinese emigrants ran headlong into a furious tyfoon, and at its close it was 
found that nearly thirty of the unfortunate Chinese had been suffocated for 
want of air ! all hatches being necessarily closed. 
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round a ball of 8,000 miles in diameter, so that (using always round 
numbers,) it is only ^^^th part of the diameter or yj^th part of 
the semi-diameter of the earth. If we dipped a small globe of eight 
inches in diameter into a varnish or solution of gum Arabic, till 
a coat of -^j of an inch thick was formed over it, this would repre- 
sent the atmosphere as to height, but then we must recollect that the 
air is a highly moveable and elastic fluid, and is constantly changing 
also its heat and the quantity of moisture it contains. Moreover, it 
is not, Hke the varnish, of the same density (consistence) throughout, 
but varying from the surface of the earth, where it is most dense, to 
the extreme Hmits of the atmosphere where it is much lighter, than 
any thing we can express. 

The effects of winds or other causes also are to heap up as it were, 
the air over one part of the earth like a wave, and this seems to form 
a corresponding hollow in other parts. These waves and depres- 
sions may be of course straight, or crossing each other, and circular, 
or of any other form just as in other fluids. 

244. It is evident that if there is more air in one part and less in 
another, or if the air in one part is hghter or more dense (as from 
containing more vapour or being heaped up) than in another, a 
column of it extending from the earth's surface to the limits 
of the atmosphere in that part, will be heavier or hghter than in 
other parts; or than it usually is in that spot. Now the baro- 
meter* and simpiesometer measure the weight of the atmosphere, 
or the weight of the column of air over the spot at which they 
are placed, but only there. 

How they are demonstrated to do this will be found in any treatise 
of Natural Philosophy. The average weight, or pressure as it is 
usually called, of the atmosphere, at the level of the sea, is a little 
more or less equal to that degree of weight, or pressure, of it which 
would support a column of mercury of 30 inches in height, and 



* The name Barometer signifies " measurer of weight** Simpiesometer *' a 
measurer together with,** because it measures with the barometer. It had better 
have been called a Proterdmeter ** a measurer before" for it always shews the 
changes before the barometer. 
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in the common wheel barometer and simpiesometer it may be seen 
that the tube instead of being inserted into a cistern of mercury, 
is curved up only for a few inches at the end, and that these 
few inches of mercury or oil, with the pressure or weight of the 
atmosphere, support (or weigh as much as) the 30 inches of mer- 
cury, or the column of it in the long tube on the other side, so that 
if the air is heavy, or there is more of it, the barometer rises, and 
when lighter it falls.'*' 

As I have before observed, heat makes the air lighter, but enables it 
to absorb more vapour or steam, and this vapour itself affects the 
weight of the atmosphere ; but at present, and for common practical 
purposes to which I now come, the seaman has little or nothing* to 
do with this. For him, and for our science of storms, the consider- 
ations are simply, the rates and causes of the fluctuations as far as 
we can discover them, and what amount of danger or safety they 
indicate to us, and how they do so. 

245. To Mr. &edfield is due the honour of the theory which 
appears to explain completely the extraordinary fall of the barometer 
in circular storms (Cyclones), and moreover the rise which often 
precedes their onset ; and I do but use his mode of illustration in 
the following explanation of it, though I add a little to it, to make 
it more distinct for the plain seaman, who, if he will make the Httle 
experiments which I now describe, will perfectly understand the fall 
of the barometer in these tempests ; and moreover, will, whenever 
he pleases, be able to make a miniature Cyclone for his amusement 
or instruction, or that of others. 

a. Take a common, and a plain flat-bottomed beer tumbler, such 
as are usually carried on board ships, and mark on a sheet of paper a 
circle of the size of the bottom of it. 

6. Make a few marks or figures for ships, one about the centre of 
this circle, one or two more at different distances from it, and one 
outside of the circle, all in the same line. 



* The upper closed part of the tabe, which in good barometers is a perfect 
Taouum, is left so to allow of the free rise and fall of the mercury which is 
thus measure^L In the simpiesometer this part is filled with hydrogen gas. 
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c. Fill the tumbler a little more than half-full of water, and place 
it over the mark. 

d. Stir this water round smartly with a tea-spoon or paper-knife, 
and then look at the tumbler sideways ; jou will see that the water 
forms a cone at the top, and that if we call the column (depth) of 
water two inches at the edges, it is only about one and half inches at 
the centre. 

e. Now consider jour paper as the ocean, the circle as a storm 
circle of 500 miles in diameter, if you Hke, and the water to be air, 
representing the various heights, and consequently different weights 
of the atmosphere over different parts of the storm circle, and upon 
the ships (and consequently on their barometers) which we have 
marked in it. It is clear that the ship at the centre has the least 
pressure on her barometer, which is therefore very low, and that 
those at different distances have more and more, (their barometers 
higher) while the one outside has it at about the mean height, or 
even a little higher if we suppose the atmospheric wave rolling off 
or driven up above the usual height, as will be afterward explained. 

/. The seaman may very instructively vary this experiment by 
throwing a few grains of powdered biscuit, black lead or coal (which 
is better) into the tumbler, stirring it well as before, and looking 
down from above at the little ship-marks. He will see the grains 
passing over the ships, and showing the course of the wind-arrows 
in a Cyclone, and if he marks a track and moves the tumbler 
along it he will see how a Cyclone successively strikes, passes over, 
and leaves ships : lowering and raising their barometers accordingly ; 
and how the circular currents of winds veer differently on different 
sides of the track! He has thus a complete miniature of the 
Cyclone in his hands, and he may make one, for either hemisphere, 
by stirring the water with or against the hands of a watch. 

' 246. Before I conclude this section, I would impress on seamen 
the importance of obtaining good barometers and simpiesome- 
ters ; and these cost but little more than bad ones ; and the utiHty 
of comparing them with any known good ones at any ports they 
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may amTC, as for instance with those at public establishments, &c. 
It is not requisite that this should be done with all the accuracy 
of comparisons for altitudes with standard instruments, but it is 
highly useful to know what the error of a barometer is when we 
come to compare with other ship's barometers, and when we wish 
to use it in assisting our judgment in forming an estimate of our 
distance from the centre of a Cyclone. 

The following note is from my former work on this subject. 

** I hare little doubt that the oil in the common simpiesometers is afiected 
by light, and becomes viscid when exposed to it Messrs. Troagrbton and 
SimSf at my suggestion, have manufactured a ** Tropical Tempest Simpie- 
someter/* of which the two principal improvements are, a door to keep the light 
from the oil, except when observing, and a tube of such a length, that it will 
allow of the great depression (to 26 or 27 inches) which sometimes occurs, with 
a temperature of 75 or 80*' in tropical hurricanes, without any risk of the gas 
escaping. See Journal Asiatic Society, Vol. XII.** 

Learning after this note was pubhshed, that the house of JLdie 
and Co. of Edinburgh still existed, (I had been told that Mr. 
JLdie who first invented the simpiesometer was no more), I wrote 
to them, and in their reply they inform me, that they had found 
oil to thicken, and now tise an add ; as also that they had made 
their tubes long enough to act safely at a temperature of 120^ 
and 27 inches, but should now make them long enough for a 
pressure of 26 inches. The improvement in both sorts of the 
instruments will be thus accomplished. 

247. &iBe of the Barometer before Storms. Colonel 
Seidf p. 518, explains this as follows : and from what we have said 
before, p. 179, of Atmospheric waves, it may be easily supposed that 
something of the kind suggested does take place. 

^ A progressire whirlwind of great extent, might hare the effect of arrest- 
ing the usual atmospheric current, and of heaping it up to a sufficient extent 
on one side of the storm, so as to affect the barometer, hy increasing the 
atmospheric pressure; whilst on the opposite side of the same whirlwind, the 
atmospheric pressure, beyond the limit of the storm, might be found to be 
somewhat less than ordinary." 
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** The following diagram is intended to render this explanation more easy. 
The circle is intended to represent an extended storm* in high latitudes -, and 
the parallel lines the prevailing westerly atmospheric current*' 
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"The same figure may also serve to explain why progressive revolving 
storms are often preceded by calms ; and why a ris^ in the barometer may 
sometimes precede the setting in of a stonn.** 

248. Osoillatlons of tbe Barometer and Slmpleso- 
meter. Another peculiarity of tbe barometer and simpiesometer 
wbicb undoubtedly often occurs, is their "Oscillation" (rising and 
falling witbin a sbort space of time) before and during a Cyclone. 
In one case in a Tyfoon-Cyclone, in tbe Cbina Sea in October 1840, 
in wbicb tbe transport Golconda witb 300 troops on board 
foundered,* tbe simpiesometer was observed in anotber sbip wbicb 
avoided it^ to oscillate for 24 bours before tbe Cyclone ; and in 



* Fourth Memoir, Journal Asiatic Society, YoL IX. 
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several other instances also it has heen ohtenred as well as the 
harometer to fluctuate very remarkahly. 

249. In a report from the office of the Capitaine du Port 
(Master Attendant) of Pondicherry, giving an account of the severe 
Cyclone of October 1842, (Eighth Memoir, Journal Asiatic Society, 
Vol. XII.) of which the centre passed over that place, and five or 
six ships foundered near the coast, it is said, that ''from 2 to 
5 in the afternoon, in the most violent part of the storm, the oscil- 
lations of the mercury in the barometer were so apparent, that it 
rose and fell instantaneously two Uf three lines as though somebody 
had shaken the barometer." The calm took place between 5 
and 6 p. m. 

The fluctuations of the water barometer at the Royal Society's 
rooms, are described by Professors Saniell and Barlow as resem- 
bling, on the approach of and during bad weather, ''the breathings 
of some huge animal." They amounted in one instance to 0.28, while 
those of the mercurial barometer at the same time were only 0.02. 

250. Kaemtz {Meteorology, p. 316) says, speaking of the baro- 
meter during tempests, 

*' These changes (of air) are rarely brought about without agitation : the 
air moves with velocity, and tempests are the result The barometer oaciUates 
and falls rapidly and rises again in the same manner. These characteristic 
oscillations are made at short intervals, they are irregular and should be 
regarded as a consequence of the inequality of pressure that gives rise to the 
tempest. What we have said concerning winds, fully conforms this opinion ; 
continued tempests (for I am not speaking of those which last merely for a 
few minutes) are almost always preceded by great barometric oscillations which 
as it were announce their approach" 

251. Col. &eld p, 447) speaking of the Barbadoes Cyclone of 
1839, says— 

** During the hardest part of the gale several persons observed remarkable 
oscillations of the mercury in the tubes of the barometers." 

In the log of the Sophia Reid, p. 89 of Col. &eld's work, is 
noted, at the approach of a Cyclone in the Gulf Stream, 
'* Mercury much agitated, and inclmed to fall.** 
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252. Mr, Tbosn, p. 184, says— ^ 

** It has been observed that the mercury in the tube is in certain parts af the 
storm subject to sudden oscillations within the space of a few HiiQutes, or even 
a continued motion upward and downward is said to have taken place. As 
this occurs near- the margin of the calm, or where the atmosphere begins to 
ascend in sudden and spiral g^sts into the focal current at the point of mini- 
mum pressure, it is not at variance with the principle of a regular gradation 
in the descent and rise of the barometer."* 

253. In my Third Memoir, Journal Asiatic Society, Vol. IX. in 
the log of the brig Freaky Captain Smoult, wliicb vessel was near 
foundering in a Cyclone in the Bay of Bengal in April-May 1 840, it 
is noted as the vessel approached the storm, and when the wind 
is marked as *' strong breeze and threatening weather/* " barometer 
vibrating very mfuch" The vessel was at this time at about 240 miles 
from the centre of the Cyclone, and I have estimated that the verge 
of the circle may have extended to within about 130 miles of her 
position at 1 p. m., when this remark was made. The entire fall of 
Capt. Smoult's Barometer was from 29.30 to 27.25. 

In my Seventh Memoir (Journal Asiatic Society, Vol XI.) on the 
Calcutta hurricane of June 1842, Mr. Willis' note from Garden 
Reach, 5 miles W.S.W. of Calcutta speaking of the simpiesometer 
says, and this is at the approach of the centre. Simpiesometer, 
" breathing as it were, or fluctuating with the blasts.^* 

254. In an extract from the log of the ship Tigris, which vessel 
was caught hi one of the small Tornado-like hurricanes of the " Hur- 
ricane Tract" (see p. 34 § 47) in the Indian Ocean, bei»g in lat. 9** 
S. long. 83° East. (Track ee, upon our Chart,) Captain Xloliiisaon 
remarks, * 

<* Wind blowing in tremendous squalls from W.S.W. to West, the barometer 
rising and falling the, tenth of an inch before and after them.'* 

255. In M. Peron'a relation of the voyage of Le Naturaliste 
andXe Geographer speaking of the winds and hurricanes at the Isle 

* We may uote here that the up-current as it is tern^ed by Mr. JBupy, is 
in this passage assumed as a fact; but no evidence has as yet bee^ produced 
to show th9.t it exists, and Mr. Redfield'a theory accounts equally well for 
the fall of the barometer, see pp. 14,15 § 23,28. 

2c 
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of France, be sajs tliat the two most remarkable ones of modem 
jean, (be was writing in 1801), were tbose of December 1786 and 
December 1789, in wbicb the fall of the barometer exceeded an inch 
(English) ; and in the last storm it is noted that the oscillations 
extended through the space of two lines, (abont 0.2 English) and 
that, "Flashes of a pale light were evolved from the surface of 
the mercury that filled the whole vacuum of the tuheP^ 

256. There is, then it will be seen, no sort of doubt of the existence 
of this oscillation, and we shall, I trust in ftiture have it carefully 
observed and noted, and the seaman will readily understand how 
this may occur, and that it may be, and probably is, occasioned by 
the passage of successive waves of air, circular or straight, over the 
place of the instrument,t and that these waves may be more or 
less abrupt, and high, and gradual, according to a hundred modi- 
fications of the storm above. For him the practical fact is, the 
important truth that the barometer and simpiesometer if '* uneasy" 
announce bad weather in the vicinity. The water barometer before 
alluded to, showed the effects of every successive gust of wind, which 
was in fact a wave of air passing over the spot. 

257. Another sign of an approaching fall in the barometer, if not 
of a Cyclone which I have noted, is thattY does not meat the usual 

. barometric tide hours, but remains stationary. When this^ occurs, 
there can be no doubt that some disturbance is going on somewhere, 
and the barometer and simpiesometer should be carefully watched. 



* Mr. Peron was a first rate naturalist and observer, and his name stands 
so high, that we may suppose he did not set down this yery remarkable phos- 
oomenon without fully satisfying himself by careful enquiry, that it had been 
observed and registered at the time by more than one person. 

f If a syphon with a barometrical vacuum was fi^^ed in the side of a diving-bell 
the outer branch being left open and the bend filled with mercury, the rise of 
the mercury in the inner branch would measure, proportionally, the depth to 
which the diving-bell sunk, and the pressure (i. e. weight) of water upon it 
If a wave passed over the spot the mercury would rise for a moment and sink 
again, and so on successively as each wave passed. This is the oscillation of 
our barometers and simpiesometers which measure the depths and waves of air 
in the oc«an of air in which we live, as the fish do in theirs of water. 
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258. During a storm, the most careless seaman, I presume, looks 
often at his barometer, and few if any require to be told that while it 
continues low, more bad weather must be looked for, and this epen 
if they have gone through all the phases of one Cyclone, and their 
barometer has fallen at its onset, remained very low during its fury 
and the calm of the centre, and has gradually risen again a little ; 
still, low sail^ should not be mfule, for it is possible that there is 
another Cyclone close upon the one* which has past. 

259. This case of successive Cyclones following one upon the 
other, has occurred in repeated instances in both the East and 
"West Indies, and off the coast of North America; or as in the 
case of the CullodevCs Cyclone of 1809, as traced by Colonel &eldf 
the track being a curved one, the ships — in that case a fleet of 
them — ^after falling out of the storm circle on one side, ran again 
into it on a day or two afterwards, when it had curved back and 
again crossed their route homeward; but their barometers were 
always low in the interval: see p. 61 to 63, for what has been said 
on these various kinds of storms. In all such cases it is clear, that 
while the barometer and simpiesometer have not risen to their 
average height, and all other appearances have not become favourable, 
the seaman should still be on his guard. I say here *' all other ap- 
pearatices," because we may suppose a case in which if two Cyclones 
approached each other at a wide angle, as was certainly the case 
in the Golconda's Cyclone before quoted, there might be a position 
in which for a time, and before the borders of the two were in 
contact, the barometer might be driven up, i. e. the two atmospheric 
waves might produce a considerable rise, though in such a case the 
weather would, as far as we can judge, be still gloomy and threatening 
enough. We have as yet no exact account of any vessel's barome- 
ter and simpiesometer, between two following or parallel Cyclones, 
though such cases must doubtless ^equently have occurred. A good 
account of this kind, with careful barometrical observations, would be 
very valuable. 



* And, if not absolutely necessary, no square-saU should be set. 
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260. The ship Eliza, Captain MoCartby, whose able report is 
given at length in my Ninth Memoir, (Jonnud Asiatic Societj, Vol. 
XII.), appears* to have been a little after midnight on the 2nd and 
Srd Oct. 1842, off the Sand Heads^ not far from the point where two 
parallel storms were passing to the North and South of her> and one 
of them was a furious and almost destructive storm to h^. Her log 
states, that, about this time " barometer fell very suddeidy since 
midnight from 29.30. to 28.30 I and simpiesomcter (which before 
is marked at 29.22) to 28.22 T' 

261. &ise of tbe Barometer and Simplesometer be- 
fore tbe strenflTtb of tbe Hnrrloane is over. Seamen are 
well aware of, and anxiously look for this beautiful indication, wUch is 
often and truly, to them, a rainbow of hope in the depth of their dis- 
tress. Mr. &edfieid accounts for it by supposing that as the lower 
part of the whirling cylinder of the Cyclone, meets with resistance at 
the surface of the earth, it cannot advance so fast as the upper 
part, and thus the cylinder is not a truly perpendicular one, but 
more or less inclined in the direction of the track, just as we oflen 
see the cloud of a water-spout move on above, and the spout itself re- 
main seemingly stationary below, so as to become sloping or curved. 
By means of the little experiment with the glass tumbler, described 
at p. 180, we can easily understand this, if we suppose the glass a 
little inclined over, and that the vortex was to remain at the centres 
above and below ; for that part of it above will then have a less column 
(of water in the glass, and of air in the case of the Cyclone), between 
it and the paper, than that below, which is really the centre of the 
supposed Cyclone, as raging at the surface of the ocean, and the 
augmented column is an addition of weighty wluch consequently 
causes the rise of the mercury* 



♦ I speak with caution here, because though the Eliza's place is well ascer- 
tained, the position of the centres of the parallel Cyclones is not so exactly 
determined at this time as to enable me to speak with certainty. Never- 
theless, this instance is the nearest. example we have, and I will not therefore 
omit it. 
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262. In the Nautical Magafeine for I84I9P. 726, in remarks on the 
winds and weather off the West Coast of Australia, already quoted^ 
(p. 37) hy Commander Wiokbam, of H. M. S. Beaffle, it is fe- 
marked that, in two Cyclones which occurred hetween St. Paul's and 
Amsterdam, and Swan River, though of equal strength and duration^ 
and hoth attended with heavy rain, the barometer in that " from the 
N.W." (kwasN.N.W., veeringto the Westward), the barometer fell 
nearly 6^10ths of an inch, while in that '^ from the South Eastward*' . 
(which appears not to have veered at all, as nothing is said of it), it 
only fell 0.25, and this appeared very unaccountable.'*' The solution 
of the difficulty will appear simple if the Horn Card be moved over 
the spot, which, approximately only, for I have not been able to 
obtain the exact position for these Cyclones, I have ,maiked <m 
Chart tl. for it will at once be seen that, if the card be moved so as 
to take the N.N.W., and gradoally the West wind-point ol^er the 
iBpot, this places the ship before the track of the Cyclone 
while the centre passes close to the South of her; but with the 
SoiUh Eastern' gale, she is behind it, and thus the fall is far less 
•consoderable* I have little doubt that ifnany of the barometric ano- 
malies of gales from different quarters causing different d^ees of 
fall, will eventually be explained in this way. 

263. The Barometer as a measurer of the distance of 
ships from the centres- Thisv question is not an easy one ; nor 
do I flatter myself, we shall completely resolve it. Nevertheless, its 
mere examination may throw much light on the mechanism of storms, 
ittd any guide, under due caution, is highly desirable to the mariner. 
I am, therefore, desirous, not so much of setting my own views for- 
ward, as of directing the attention of sailors and of residents onshore, 
whose observations are the most valuable for the solution of it,f to 
this infinitely important problem in our science. 

* The gales are quoted to show their different efifects npon the barometor 
bemg from "opposite quarters/* and such they seemed to be at the time. 

f On accoimt of their observing in fixed positions, and much more at leisure 
than sailors can do at sea ; at least mitil we have vessels sent out for the pur- 
pose of investigaling storms. 
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The question, briefly stated, is this— *' ^Mtcmtii^ the nearly 
circular figure; the rotatory and progreuwe motions qf Cy- 
clones; and that some of them are at times stationary; and that 
there is a point of veering or a calm space, which we may call their 
centre — and all this is tolerably certain; — edn the/all of the barome- 
ter, be made an approximate measure* of the distance of that centre, 
from us f or of its rate of approach to a ship or a station on shore ? 
andean it be used as such both within and without the tropics^* 

264. I have suggested this question since 1845, (in the first Edi- 
tion of the Horn Book of Storms for the Indian and China Sea, 
p. 11), and it had indeed engaged my attention since 1842, when I 
exhibited to the Asiatic Society of Bengal, at one of its meetings, a 
large Baroipetrical Chart of the curve formed in the storm of June of 
that year, which is the subject of n^y Vllth Memoir in its JoumaL 
Mr. Tboniy whose work was published in 1 845, had also taken up 
this question without having seen my work ; and he has given a plate 
of the range of the barometer during hurricanes, and a diagram on 
Ids chart of the approximate distances from the centre, by baro- 
meter, for the Cyclones of the Southern Indian Ocean. The fall 
in a given time he has not adverted to in the text^ considering^ 
probably, that time, and distance from the centre, must vary ac- 
cording to the rate of the Cyclone's travelling and distance. In 
the following remarks, I shall endeavour always to distinguish his 
views from my own, should they meet. I think the difference 
between our theories is, that he inclines to suppose the absolute 
(entire) fall as the best guide, and I prefer the rate of fall, though 
I would not neglect the entire amount, particularly where sudden* 

265. And first, it is evident that there are very great differences 
in the fiill of the barometer in various storms,f though they may all 



* For the plain seanum : ** a* proximaU measure,*' is a measure approaekiMg 
io, and usually not £Eur from a correct one. 

t In one case (Sixth Memoir ** Storms of the China Sea,** Journal Asiatic 
Society, Y oL XL), there is a remarkable instance of a furious t3rfoon-c3rclone in 
which the barometer of the ship Arid^ gave no warning, being at SaiO, ftUing 
to 29.80, and rising to 30.25, with the gale blowing as hard as ever, and at noon 
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be true Cyclones, and this in the same seas, so that the absolute 
(total) fall of the barometer, say of one, two or even more tenths may 
greatly mislead us, if we trust to that alone ; for we may be supposmg 
that " as the barometer has only fallen three-quarters, or one-tenth 
that is not so very much (from a height say of 29.80)" taking here no 
account of tJie time in which this fall has occurred; whereas with a 
fall of one or two tenths in a short time, we may be really close upon 
the dangerous centre, or a hurricane may be rapidly coming dose down 
upon us. The seaman will clearly understand this by the considerar 
tion of the plate and what will be said of it. 

266. Let us first consider our data, and the amount of their 
certainty or uncertainty with reference to our problem. I allow that 
the barometer is one which, if not correctly * set,'* as it is phrased by 
swlors, is tolerably sensitive and acting well. The questions then 
are — 
I. As TO THE Cyclones themselves. 

First. Cyclones being in themselves of different intensities 
(strengths), i. e. causing the barometer to fall more or less • 
at their centres, as seen in the plate ; one Cyclone causing 
a total fall of one inch, and another of two and half or 
even more. 
Secondly. Cyclones being of the same or of different extent ; 
as one being 100 and another 400 miles in diameter ; but both 
occasioning the same total amount of fall at the centre — say 
of one inch. 

it was at 30.90. 1 ascertained from the (then) chief Officer of the ship, who sub- 
sequently command^ her, that the barometer was a good one, and had always 
acted welL I traced, however, two storms (Tracks XXV. on Chart No. IL) 
one coming from the N.E., and the other from E.S.R, and a heavy monsoon 
from N.E., blowing in from the Pacific at the same time, audit is to this that 
I attribute this remarkable instance. In the Buccleugh's cyclone also (Track 
ft on Chart IL;, the barometer fell only 0.24, Imt the aimpiesometer 0.82. The 
Arid had no simpiesometer. Mr. Tbom, p. 177, who had not seen my 
Memoir, thought that ** there is no well authenticated case of this kind on 
record," but I consider the Arids as one, and it is highly instructiye. 

* SeL L e. The Zero point, or level of the mercury in the cistern or bag, 
too hi^ or too low. 
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or estimates ; for eren where the centre has reached the ship, all 
the ohservations must, it is clear, be heights of the barometer in 
di^erent places in the area 6f the storm. 

269. The instances in which the barometer has been accurately 
registered in places where the centre of the Cyclone has passed over 
the spot — and as just shewn, it is only those which will give us 
trustworthy data — are very few. They are laid down in the annexed 
barometrical Chart, and I shall presently describe the principle 
upon which it is constructed. 

The plate thus comprises. 

Authority. 

I. Madras Hurricane, .... 1836, Observatory records. 

II. Mauritius, 1836, Cols. Uoyd Xiewlsi Seld. 

III. Calcutta, 1842, B. Plddlnffton, 7th 

Memoir, Jour. As. Soc, 
Vol. VII. 

IV. St.Thomas', West Indies, 1 837, Professor Bove in Part. X. 

of Scientific Memoirs. 

V. Duke of York, Kedgeree) IMr. Jas. Prlnsep, Jour. 

mouth of the Hooghly, J ^^^^* As. Soc, Vol. IV. Seld, 

p. 291. 

VI. Havanah, 1846, Bermuda Royal Gazette. 

VII. Madras, 1841, Observatory Reports, 5th 

Memoir, Jour. As. Soc. 
Vol. VII. 

270. The principle on which the diagram is constructed is, to take 
without reference to the hour of the day or night at which it occurs, 
the lowest point of the barometrical depression in a Cyclone, as the 
Centre or axis of that storm. This is placed on the double, or axis, 
lines II in the middle, and the fall and rise, and the time in which 
these occur, are shewn on a scale of hours below, and of inches to the 
right and left. We have thus the Cyclones brought together and 
placed upon each other, as it were, for comparison ; under exactly 
equal conditions as to time, and as to the fall of the mercury in that 
time. The scale of miles above will be presently explained. 

2 D 
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271. And we are immediately stmck with the htt that there are 
eridentl J two distinct cksses of Cyclones^ in one of which the fall 
and rise are more or less gradual, forming an easy corve, while in 
the others it forms not so much A cure, hut almost an angle* or 
rather the figures called hy opticians canstic curves, and in these last 
Cyclones the fall has heen excessiye and the ftiry of the tempest far 
beyond the average of such visitaticms. We may thus divide the 
storms into a first and second class ; the first class being those of the 
greatest (excessive), and sudden falls near the centre. 

There is also evidently another peculiarity ; i. e., that all the 
rapid part of the fall seems to begin at from three to six hours 
before the passage of the centre, and that before that time the fall 
even of the violent Cyclones, is comparatively gradual, and in fact 
approaches closely to the second class. 

272. The following table explains itself by its title. It is calcu- 
lated to the nearest third decimal from the authorities given, and 
arranged like the plate, of which it is in fisu^t the measurements at 
the dififerent hours. 

As an hundreth of an inch may be worth notice in these calcula- 
tions and estimates, and as this is easily missed in the measurement 
or the drawing, the copying of the plate, or the shrinking of the 
paper after the impression, I have extracted and calculated this table 
from the registries of the storms, calculating to the nearest decimal 
where the distance in time ^m the centre does not fall exactly at the 
hour of observation ; and where the calm centre has lasted for any 
marked epoch of time, as we see it notably has in the plate, taking 
the middle of that interval of time as the central instant. The heads 
2A. 3A. 4A. 6h. and 12A., signifying thie total fall in that space of time 
be/ore the passage of the centre ; and the column of rate, that of the 
rate of fall per hour, in the interval given at the heading only, and 
not the total mean' fall. 



♦ The two kinds of curves are compared by Professor SoTOf of whose 
Memoir I have only access to brief abstracts, to deep ravines with precipitous 
sides, and to extensive vallies with gentle declivities. 
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273. If we look at the mean fall for the two hours before the 
centre, (or from || to 2h, towards the left hand, m the Plate) in the 
Cyclones of the first class, V. VI. and VII., we shall find it to be , 
as much as 1.529 for the whole two hours, or 0.763 per hour, while 
those of the second class give but 0.201 for these two hours, 
or 0.100 per hour! 

Again at 3 hours from the centre we have, 

Total fall. Mean rate per hour. 

First Chiss, 2.090 0.697 

Second Class, 0.350 0.116 

And at from two to four hours from the centre it is, 

Total fall. Mean rate per hour. 

First Chiss, 0.523 0.261 

Second Class, 0.284 0.142 

It is evident then that, taking into account also the differences of 
rates of travelling,'*' which might occur in Cyclones of exactly the 
same intensity, these two classes are, at least towards their centre, 
so different, that no common rule can apply to them. 

274. The examples of the plate and tables are^ as I have already 
noticed, necessarily from registries of Cyclones on shore, but there 
b also no doubt in my mind that this distinction, of the sudden 
and excessive falls near the centres, whi<!h constitutes our two 
classes, exists also at sea; where in those hurricanes (Cyclones) 
from which ships have but barely escaped from the centre, we usually 

« find this kind of fall. As intances of this, I may quote the following. 

The H. C. War Steamer Pluto^ in the China Sea — ^nearly foun- 
dered (see pp. 39, 75)— Bar. fell in all from 29.90 to 27.55 or 2.35 
ins. and in the last three hours about 1.25 of this fall occurred 
while steaming and drifting into the centre. 

The transport Briton in the Cyclone in the Andaman Sea, in 
which with the Runnimede, she was lost on the Andaman Islands, 
(see pp. 39, 75) appears to have had a fall of about 1-0 inch or more 

* We do not know what the rates of traTelling of any of these Cyclones 
were, except No. IIL It is possible that the more rapid falls of some may 
have been occasioned by their quick approach, but the two classes seem 
essentially different in so many respects that I treat them as such, at least up 
to four hours, counting from the centre. 
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of her simpiesometer within the three hours of her heing at the 
centre, and of about 2.30 ins. in all ; and in this storm the force of 
the wind was so terrific that it was tearing up the front of the poop 
in both ships I 

The ship London in the Bay of Bengal, quoted by Col. Said, 
p. 291, from the Journal of the Asiatic Society, had a fall from 
29.70 to 27.80 or 1.90, of which one inch took place within the last 
four hours. 

More instances may be adduced, but these will be quite suffi- 
cient to shew that the peculiarity of an excessive fall in about three 
hours, (of time or distance), preceding the passage of the centre, takes 
place at sea, as on shore, with the Cyclones of one peculiar class. 

275. But we may also say that, generally speaking, the seaman, 
fortunately, does not require, or very rarely so, to know what we are 
now discussing ; for when once so far involved in the Cyclone as to 
be within four hours (of time) of its centre reaching him ; or at from 
50 to 60 miles allowing it an average rate, he has probably but little 
choice of manoeuvreing left him. 

What he wants is, a rule to serve him as some sort of a guide at 
the approach and beginning of the storm, when his plan of manage- 
ment, as explained at p. 90, may depend on his estimate of the dis- 
tance of the centre from him. We shall now see that, at greater 
distances, the fall for both classes of Cyclones is so nearly the 
same, that we may, so far ae our present knowledge extends, deduce 
some useful hints at least from the barometer in this respect ; if we 
cannot fairly and safely trust entirely to it or call it a measurer of the 
distance from the centre? 

276. For it is evident both from the plate and table, that, at 
from 6h. to SA. from the centre^ we have a mean fall, 

For the First dass of, : 0.095 per hour. 

For the Second class, of, 0.147 

The mean of these two being 0.121 

and with the exception of the Madras storm of 1841, No. lY., this 
mean is near enough to each separate instance, to guide us, and to 
admit of its adoption for our purpose. 
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At from 6A. to 9A. distance from the Centre, the means \ 

First Class, 0.063 One instance only. 

Second Class, 0.079 

Mean of this, 0.071 

At from 6A. to 12A. distance from the centre, the means are — 

First Class, 0.077 per honr. 

Second Class, 0.043 „ 

And the Mean of these is 0.060 

Bnt as we have onlj one regbtry for the storms of the first class, 
we shall perhaps he safe in taking 0.050 as a mean fall for this 
interval. 

277. So far then as to the mean fall in time ; hut the sailor re- 
quires this in distance for his purposes, and we have seen (p. 192) that 
time and distance can replace each other according to the rate of 
the Cyclone's travelling. We can only then affix an arbitrary 
distance,* and then try how far our rules would have shown correct 
results in actual cases, where we have the rate of fall for any fair 
average of hours, and can calculate nearly enough for all practical pur- 
poses the actual distance of the centre from the ship. The seaman 
will clearly understand, I hope, that what I mean to express here is, 
that while it may be at least worth his masts to him to know if he 
is at 200, 150 or 100 miles distance from the centre ; it is of little 
or no use, generally, for him to know if he is at 50, or 80 miles 
from it ; for he has probably room, time, and weather to manoeuvre 
in the first case, and in the latter has little or none of these, and 
must therefore confine his care to getting out of the way of the 
centre, or allowing it to pass with the fewest chances of damage to 
his ship. When the centre is within 50 miles (or say three hours) 
of him, the Cyclone is pretty nearly master. What human skill can 
accomplish must be done before that time. 



* I do not do this by mere gness, bat after mnch consideration, and all the 
calculation which the imperfect elements afford of about whzX the distances 
have really been at the times, as will be subsequently shewn in a table. 
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278. The scale then which, after much consideration, I have 

found the nearest to the probable truth, is that marked in miles on 

the upper part of the plate, though this is to be considered as by no 

means strictly a limit ; for as regards Umits, I repeat that it may 

possibly be found in the end that there are no strict ones at all ; and 

that even the various extremes may be wider apart than the following 

table will indicate — 

An average fall of the Shews the distance of the 
Barometer per hour Centre from the ship to Remarks, 

of he in miles 

VROM. TO VBOM TO 

0.020 0.060 250 150 The third decimal 

0.060 0.080 150 100 of the Barometer 

0.080 0.120 100 80 heights ia replaced 

0.120 0.150 80 50 by a cipher.* 

I have not set down any thing for the centre division of our 
table, i. e. from the centre to 3h. before its passage, for it will 
be seen that the rate of fall per hour doubles after the Cyclone 
has fairly began and lasted six hours; and that then (from 3 to 
II or from nine hours after the commencement up to the centre), 
it may either continue to fiill at the same rate of about 0.1 
per hour or a little more, or that its rate of fall per hour may be, if 
it should be a Cyclone of the first class, as 100 to 400, when 
compared with that of the former three hours ; or in other words, that 
it will now begin to fall four times as fast, or 0.40 per hour If We 

* For we must always bear in mind errors of observers and instruments, 
and, except perhaps in Observatory registers, aUow something for weather in 
which doors, windows and roofs are shaking hard to fly out of their frames. 
I trust also that both the seaman and the scientific reader wiU make large 
allowances for the exceeding scantiness of our materials. If we had seventy 
sets of averages in lieu of only seven, we might see our way clearly at once ; 
and indeed, I have at times felt doubtful if it was not yet too soon to 
publish this investigation, but have been led to do so by the hope that the 
saUor may be doubly served by it ; for it may perhaps assist him, and it 
will no doubt obtain for us more materials— and perhaps better workmen 
with them than myself? 

t The plam seaman must be very careful in reading tJl this to payrattention 
to the values of the decimals, and not confound the tenths with the hundredths. 
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have plenty of instances of this, and even of a fall of more than 0.5 
or 0.75 (half or three-quarters of an inch) in the hour I I douht not 
that this peculiarity will Ailly account to the seaman for, and I hope 
put him well on his guard against, cases of sudden falls ; which if 
they occur at the heginning of Cyclones, as they sometimes do, 
are warning enough of course ; but which may also advise him of 
his too near approach to danger of such imminence that we may at 
least say that no ship can hope to escape from it with her masts 
standing ; and he should in such cases have the axes upon deck : a 
precaution too often neglected by young commanders and officers, who 
are apt to suppose that precaution indicates fear — and they are 
sometimes afraid of being thought afraid of the storm. 

It will be remembered also, that it is quite impossible by any 
previous rates of faU to estimate, when so near the centre, which 
of the classes of storms we have to deal with ; and I repeat that 
what we have to do with our ship must all be done before this time. 

279. But before applying this rule we must recollect that there 
are many circumstances to which attention is to be paid, and the best 
precepts I can at present give for the application of it are the follow- 
ing. If I make these minute, and encumber them as some may think 
with " considerations," it is because I will not set down anything as 
positive which is not so, or on which the smallest doubt may remain ; 
and because I should much regret that any one should be led to 
suppose, for want of explanation, that he had an infallible Law, 
when he has only an empirical rule.''' 

1. The barometer at the approach of bad weather, should be 
observed carefully every hour, and especially at night. If every 
half hour so much the better : and it should be entered immedi- 
ately on the log. 

2. At the end of every two or three hours, the rate of fall per 
hour, should be carefully averaged to the nearest decimal. 

3. It should then be considered, if the barometer has not risen 
at the usual times of its tides,t or if the interval of the falling tide, 

* A rule founded partly on facts and partly on assumptions, 
t I need not explain to any sailor, I hope, the tides of the barometer, and 
the importance of noting if any thing affects these. 
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or any period of it has formed a part of the time elapsed, or if it 
should in this interval have risen. In hoth cases an allowance 
should be made for this at the onset of a storm ; for or against, as 
may be. Thus 

From 11 p. M to 2 A. m., are 3 hours. 
Total fall of barometer, 0.18 

Which is per hour, 0.06 

But as this is within the falling barometer tide-time, 
and the whole fall is not yet considerable, we may call 

the fall, about, 0.05 

and this sort of allowance is exactly what the sailor makes when 
working up his log in a tide*s-way. , • 

4. As the ship's run, and the probable bearing of the centre are 
known, and as, if it is one, the average track of the Cyclone may also 
be known in many places, it should be considered if the ship has 
been approaching it /or increasmg her distance from it, as this would 
also affect the fall. 

5. The appUcation of our rule depends not only on the fall, for 
the last hour for instance, but on the rate of falling. Nevertheless, 
the seaman will easily understand, after he has made his best 
estimate, that if latterly the barometer has fallen at an increasing 
rate, he may be farther on (to the right hand or towards the |{ of 
the centres) upon the curve, than he supposes ; and the careful man 
will always keep on the safe side, and make that sort of allowance, 
which he does for excessive, tides or currents in the neighbourhood 
of dangerous passages. 

6. As will be seen in the Notes to the Table, the vicinity of land 
certainly affects the indications of the barometer, whether the storm 
be supposed to be advancing toward, or coming from, or passing by 
it, and this should always be borne in mind. 

7* The trades and heavy monsoons also appear to affect the 
state of the barometer, at least on that side of the storm circle on 
which they blow, whether with or against its track ; but we require 

2t 
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more data before we can saj how and under what circumstances 
this occurs. 

280. I proceed to shew in the following table bj actual examples, 
carefully calculated, what the results of the forgoing rule would 
have given, if it had been used in the storms and onboard the ships 
they refer to.* 

The columns of this table require some explanation. 

I., II., in., and lY. explain themselves, as being Number, Date 
of storm cited. Ship or station, and Authority from whidi the data 
are taken. 

y . Is the Average rate of fall of the barometer per hour. 

VI. Shews the Number of hours, for whidi this average has 
been taken. 

YII. Shews the Distance which would be given by the rule at 
the beginning and end of the time, for which the average is taken .*. 
Thus if we refer to the table, at p. 199> we shall see that a fall of 0.1 
one-tenth, per hour, gives a distance of 135 miles to 45 miles ; that 
is, that it would indicate at the first hour 135 miles of distance, in 
two hours 105, and in three 75 and so on, reading the table back- 
wards as it were, or diminishing the estimate of the distance as the 
fall has lasted a longer or shorter time, so as to obtain an approxi- 
matidn to the actual distance at the time of making the last obser- 
vation and the calculation for it. 

VIII. Mean distance by rule : is the distance of the centre of 
the storm at the mean time between the observations quoted. Thus, 
suppose observations from Noon to 4 p. m. give an average ML of 
0.080, this will give a distance of 125 miles at 2 p. m. 

* These examples are not selected partially, bat I have taken every one 
I could meet with which affords the elements necessary, yIz. good barome- 
trical obseirations, with the place of the obseirer and that of the centres of 
the storms for two days as accurately determined as conld reasonably be 
expected. Bat it is rare to find all these present, and the want of any one 
of them debars as from using the instance as a fiur test. 
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This column is necessary, because the fall, for instance from 3 
to 4, may have been more rapid, or was not observed. If it was 
observed, this would shew that the centre and ship were approach- 
ing rapidly, and the next hour's average, mth this one,, or that from 
3 to 5, will demonstrate this. If it wa^ not observed, it is clear 
that it may have been more rapid, (since for example the weather 
looks more threatening and the squalls are heavier ?) and the careful 
seaman will then suspect directly, that though at 2 p. m., he was at 
125 miles distance, or thereabouts from the centre, yet it may be 
coming fast upon him, and the next hour as before, will shew a 
much greater fall and consequently a greatly reduced distance. In 
a word, the whole time of the approach of a Cyclone should be a 
contest between the vigilance of the seaman and the vagaries of 
the winds and the waves. 

281. We should also in fairness remark that the want of regular 
horary observations in the instances at sea, place us in an unfair posi- 
tion for testing the accuracy of our rule ; for wtf must at present take 
intervals of from 2 to 24 hours, and assume the mean as the time of 
the mean fall, which for 2 hours is well enough, but if we come to 4 
or 6 hours it may much mislead us. Thus we may say that — 

Prom 8 to 9 the fall is 0.01 or 0.02 
„ 9 to 10 „ 0.02 or 0.03 
„ 10 to II „ 0.03 or Q.04 
„ II to 12 „ 0.04 or 0.05 

Or something of this sort. 

Now as above said, if we have only observed at 8 and 1 2, we shall 
say that the mean fall was 0.025 or 0.038 at 10 a. m., but if we look 
at that between 10 and 12, we shall call it 0.035 or 0.045, and if we 
went on thus to 2 or 4 p. m., we should still be undervaluing the 
rate of falling, and consequently under-estimating our distances. 
Hence we may, especially where the true interval is large, suppose 
that the rule might give a nearer approximation if we had had more 
observations. 
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282. In considering the table* also« the seaman will upon reflec- 
tion find it much nearer to eorreetness in its renUt than it appean 
to be ! For he must recollect that^ what he usually does is probably 
to look at his barometer and take the average £dl for say 4 hours, 
and then, as I have done,* estimate that at 2 hours, (the mean time) 
it was at a mean distance. 

But he should bear in mind, that either because the time of the 
usual rise has intervened in the latter part of his observations, or from 
any other cause, the fall has been less than it probably would be ; or 
that the ship in scudding one way and the storm the other to meet 
her, have approached each other with excessive rapidity, and that he 
will in the next, — as he may have had in the last hour or two — have 
a much greater fall ; though this has not been yet observed ; so that, 
really the highest distance given by the limits was nearest to the 
true distance of the centre in the early part of the averaged hours. 
Thus if from 12 to 4 a. m., we say that the M has been 0.050 
per hour, this gives between 250 and 150, or an average of 200 miles 
at 2. A. M., but possibly, had the barometer been observed it would 
have given this average also, between 12 and 1, or say at 1 a. m., 
and that from 3 to 4 the fall was such as to place the limits of 
distance between 100 and 150. 

Hence, as above said, our table may be more correct than it 
at first sight appears, or, at all events, with careful observations 
the rule may serve the mariner for all that he requires better than it 
promises to do. 

283. I should remark finally on the following table, in reference 
to the care taken to construct it with fairness, that it has been diffi- 
cult to use the rule in some cases in which readers who are acquainted 
with my Memoirs would naturally look for an example : thus. No. 
III. on the plate, is the curve of the Calcutta Cyclone of 1842, and 
yet I have not given any example from that storm. This is because, 

* For want of hourly obserrations. 
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as will be seen in the Memoir, though we have a yeiy good series of 
barometrical observations at Calcutta, which are moreover my own, 
yet we have only the log of one vessel to settle the position of its 
centre at noon the preceding day ; and this may therefore be very 
uncertain ; added to which the Cyclone itself was perhaps not fully 
formed when it passed her. 

284. Another remark that I should make is, that I have mostly 
taken the instances at the time the sailor requires them, or that 
represented by the interval between 12A. and 6 A. on our plate, and 
the reason of this will be evident, by referring to § 276 p. 1 97 and 
to the fact that (§ 274 p. 196) the rule becomes none at all when 
the centre is too nearly approached. On thb last account also, I 
have often omitted what are at first sight good examples, but in 
which, upon consideration, it will be seen that though the one 
height of the barometer is given at a proper time for our purpose, 
and the distance of the vessel or station is perfectly well ascertained 
at both, yet the next observation for the average is so close to the 
centre, (and sometimes in it), that it would give no fair criterion of 
the average fall in the interval for the reasons already given. 
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Table shewing the resultt given by the Rule at page \99for 

the Barometer^ when applied 



IL 



IIL 



IV, 



VI 



Date. 



Ship or Btatlon. 



Authoritj. 



|2 



J5 fl 

1^ 






9 

11 

12 

la 



2%\k and S9th) 
Sept IS40 .J 

lath May 1841, j 
SM Octr. 1S42, 1 



Flowers 
Bay 



of Bengal, f 



oirr.. *,,... ) 



H, Plddlnf - 

ton, 

ii]oir„ 



%Ul 



May 134.% I 



2l8t&22JMfly ' 



! 



3701 NoFT. 1843, ■ 



2Sth and t9tlil 
No¥r. 184a,.., J 



Sept 



MIS42,.. j 



Madras Obaer-'] 
vatorjr, A 



Sarahs Bay of J 
Bengal, j 

Madras Obfier- ) 
vatory, »*****«♦ J 

Eyftcottah Ob-J 



Barque TVof cTi > 
Bay of Bengal, t 

Barque Canda- 1 
Atir, Ba.y ef> 
Bengal, ., } 

Maauiipatam, ... 

SMpGenLXydd,} 
off Madras, ,,,S 

Ship Ftitde Ro^f 
zack, S, IndiwaV 
Ocean, -„,J 

John Fleming, S. I 
Indian Ot^an, ) 

Barqne Wm, \ 
En^, Gulf or^ 
JkHrid% ., 



B. P. VthM&-> 



B. P. vmtb) 

Memoir, , J 



a. P. Xth Me- 
moir.,,.... 



:! 



I ••■■'■■'rt <•>«-■ *«*' k***** 



H.P.XIthM&-> 



r. SedflAld,^ 
km. Jour, of I 
Science, Jan, f 
ie46,liw8, J 



Ins. 

0.13 

0«054 
O.OdD 
0.020 

0,030 
0.013 

0.075 

0.030 
0.082 

aoi3 

0,054 
0.033 

0.050 



A. 

7*00 

1,00 

2.00 
5.00 

2.00 
15.30 

4.00 

24.00 

2*30 
S4,00 

4.30 
24.00 

8.00 
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estimating the distance of the centre hy the average fall of 
to actual cases at Sea, 



vn. 


vnL 


IX- 


X. 


XI. 










il. 

< 


4 

1 

|3 


Eule 

+ ~ 

of true 




Miles, 
100 to 50 


75 


ISO to 20, 


100 


— 


25 


J Cyclone and ship ap- 


100 to 1^0 

too to eo 


125 
90 


90 
90 to 70 


90 
80 


35 
10 


— 


} Cyclone not violent^ 
V no Ships lost. No. 3 too 
^ near tne centre. 


250 to 150 


200 


170 to 145 


157 


43 


— 


f Ship on tbfi Tcrge of' 
\ the Cyclone* 


250 to 150 


200 


80 to 60 


70 


130* 


— 


Bee Hemarks (I.) 


350 to 150 


200 


198 to 65 


131 


69 


— 


f An Inland Report 
Ifrona Surreyor Geno- 
(ral of S. India, 


150 to 100 


125 


152 to 88 


120 


5 


— 


f Ship and Cyclone 
} approachinj^ eaoh other 
every rapidly. 


350 to 150 


200 


iOOto290 


190 


10 


— 




80 to 100 


W 


82 to 104 


93 


— 


3 


C A shore obeerration, 
i but locality flat. 


250 to 150 


200 


295 to 80 


187 


13 


— 




250 to 150 


200 


87 to 70 


79 


lai 


„^ 


t 




250 lo 150 


200 


37 to 83 


fiO 


140 


— 


J Position 
1 nnoertajn,! J 


See Re- 
markaCa.) 


250 to 150 


200 




200? 






r Place of centre not 
very well aacertained. 






' but nearly ftt this dia- 
(_tan*.'e. 
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L 


IL 


rtL 1 IV. 


V. 


VL 


t2 


Date. 


1 
Shtp or Stfttion^ 


Anthoritj. 




if 


14 


Octr. 6th tS44^. 'l 


K^ West, G^\ 
of Fbri^ ... 


field Am. Jour, 
of Boienc^ 1846, ^ 
p. a42, Cuba Hnr- 
ncane^ ^„. 

fw. cm 

p. 346, ... 

^ - P^ 356, .,. 


/a*. 

0.048 

a079 

O.0S2 

0.04 

0.05 

ao6 

0.05 

0.07 

0,01 


13.00 

4.00 
4,00l 
4.0 

4.0 

4.Q 

4.0 

3.0 
240 




Octr. etb 1844, 
Octr. 7th 1844, ) 




15 

le 

17 


U, S, B. Pioaeer, 

H.M. s. mwo 

trhus, Halifax > 
Harbour ) 


13 


5 


H. M. S. Pique, i 
Coast of Cstpc > ' 
Breton, .) 


19 


, 


SO 


4thfliid5thApril J 
1B43, ,»•„„„ i 


Barque Blanche, J 
South Indian > 
Ocean, ., ) 


Mr. Tliom, p.? 
305 and 37, ***J 







given by the Rule at page 199 — (Continued,) 



209 



VII 


Ym, 


DC 


X. 


XL 




If 

5-« 


It 




i 

1 


Rule 

of true 
diatoaae. 


REHikRKI, 


jtfii?*. 














350 to 1^0 

ISO to 100 


200 
25 




300 
180 


^~ 


100 
55 


- 




Cj?clono croaaing tbe 
blaDdofCub^Ca,) 


100 to 60 ' 
S50tol50 

250 to 150 


flO 
200 

200 




158 
223 

aio 


— 


68 
38 

119 








350 to 26a 


7 














y See RflmarLs (4). 


350 to 150 


soo 


345 to 340 


2$a 


— 


92 


) 


250 to 150 


200 


S90 to 190 


2iO* 


— 


io 


' Bee EemBrki (5). 


150 to 100 


135 




120* 


5 


— 


Mr.medfleM*Be«. 

tunato of Ship ruuniu^ 
for the Gut of C&nso. 

{ But he states p. 165, 
tbat the centre of 7th 
should be placed 30' 
further in advance, 
wbicb weuld makf^ 

^heaeNos. aiOand 125. 




250 to 150 


200 


ISO to lao 


155 


45 


— 


( Ship to S. E. and S. 
.of Cyclone 10 the a E, 
( trade. 
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NOTES AND REMARKS ON THE FOREGOING TABLE. 

285. Some of the instances here given appear to contradict the 
rates we have taken as guides. Thej are however as authentic as 
other instances, and I have set them down as what are called, in re- 
searches on questions of Natural Philosophy outstanding instances :* 
or instances which for the present do not agree with the rule given, 
hut which should be registered if thought correct as they often lead 
to new discoveries and laws. I note, in the order in which they are 
numbered, these exceptional cases. 

(1.) No. 5. Madras Observatory. The average fall here would 
give 200 miles of distance, while the centre of the Cyclone was 
really at about 70 miles only. The track of the storm is one coming 
in directly towards the shore, and the outer verge of it may have 
been so far influenced by the Pulicat Hills, behind Madras, as to 
have diminished the fall of the barometer; and this appears the 
more probable, that in the same Cyclone the result shewn by 
the Sarah, No. 4, in the open ocean, though on the extreme verge 
of the storm is a very fair one. That by the Ryacottah Observa- 
tory, No. 6, though completely inland and subject there to many 
irregularities between the great chains of the Eastern and Western 
ghats, is also as fair a result as can be expected.t 

(2.) These two instances, Futtle Rozack and John Fleming^ 
Nos. 11 and 12, are wholly outstanding ones, but with the excep- 
tion of the Note at No. 12, explaining that the Fleming's position 
was uncertain on that day, 1 have no reason to doubt that the 
instance, at least in the case of the Fattle Rozack is a correct one 
as to data, and tolerably so as to that vessel's position. 

♦ Herschell's Discourse on the Study of Natural Philosophy. 

-f The same anomaly occurs in applying our rule to a case on the coast' of 
Ceylon, in the log of the P. and O. Co.*s Steamer Hindostan, Capt. Moresby, 
(XIV. Memoir Journal Asiatic Society's VoL XIV.), in which that vessel 
steamed through the centre of a Cyclone, coming up from the E.b.S., 
and striking the (North and South) shores of Ceylon. By the average 
fall of the Hindostan* 8 Bar. (within 10 or 15 miles of the shore), the distance of 
the centre would have been at 4 p. m., 1st December at 200 miles distance, 
but it really was not at more than 70 miles from her. 
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But this storm (Cyclone) was a veiy remarkable one» for while it 
was raging to the South of the Equator, another, which was probably 
forming on the 27th, was blowing on the North side of it in about 
the same latitude North, and not far from the same meridian ; and 
between the two, along the Equator, a heavy North Westerly and 
Westerly monsoon was blowing. All these causes together may have 
influenced the barometer so far as to occasion a considerable dimi- 
nution of its usual fall. The Cyclone also was a very slow moving 
one, and we do not yet know if these almost stationary storms 
are subject to exactly the same laws in this respect as those which 
have moved onwards from the first, or gradually acquired their 
usual progressive rates. 

(3.) These three instances are very instructive, for this Cy- 
clone at the time of the observations was forcing its way over 
the lofty mountains of Cuba, as its centre crossed that island, to 
travel up between the Bahamas and Florida, and the observations 
were taken at Key West about 1 1*8 miles to the left (Westward) of the 
track. Its centre at noon of the 5th, — and our latest averages extend 
only to 6 A. M., of that day, — ^had but just cleared the North coast of 
Cuba. The great differences are evidently owing to the irregulari- 
ties of the pressure, and this view derives much corroboration from 
the fact, that as the front of the storm was clearing the island and 
reaching the ocean, from 6 a. m. to 11 a. m., there were evidently, 
though the gale was then in Ml force, very marked barometrical 
waves, as follows, viz. — 

6 A. M. 29.402 



7 „ .335 

8 „ .418 

9 „ .536 

10 „ .331 

11 „ .272 



— .067 
H- .083 

4- .118 

— .205 
4. .059 
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with, then, a gradual fidl to 2 p. m., when the depiesnon was 29.134 
the lowest. The rise was not subject to these wares, hot I do not in 
anj case cakalate from it. This instance is a fnU prooC that as has 
been said, the yicinitj of land influences the effect of the storm on 
the barometer. The next is also a proof of it. 

(4.) Nos. 16 and 17, H. M. S. lUmsirums, lying in Hahfia har- 
bour, during the passage of the great Cuba Cydone of October 1844. 

The centre cf this hurricane passed within 130 miles to the East 
of the harbour, at noon on the 7th, on a N.E. track, but the left 
hand portions of it were affected doubtless bj the hills of the 
Nova Scotia coast, for the barometer of the U. S. brig Pioneer^ 
No. 15, gave, as will be seen, correct approximations on the seaward 
side Q^ the same storm circle. 

(5.) These two instances are also yery notable, for between the 
storm and the ship was at first interposed the high lands of Cape 
Breton and Nova Scotia, the ship being at the Northern entrance of 
the Gut of Canso, and in the second instance she was running in for it. 
Accordingly we find the following barometric waves marked between 
noon ii^ the 6th and 8 a. m. of the 7th, when the r^ular fall takes 
place to 3 p. M. of the 7th (29.19) which was the minimum hour. 
Noon 6 A. M. 29.65 



3 p. M. .75 

8 p M. .90 



+ 10 
+ 15 

— 27 



7 A. M. .63 

We may remark also of this, as of so many other instances, that 
had it been a case in which a ship was lying in an open roadstead, or 
bay, and the Captain had desired to put to sea, he would have had 
by the wind and average fall of his barometer, a sufficiently correct 
notice of the bearing and distance of the centre to guide his course 
in safety, so as to do the best he could to avoid the centre, or profit 
by the gale ; which is practically all that we desire. Mr. Aedfield's 
corrected review of the position of the centre, I have noticed in the 
remarks. Our result would by it approach much nearer to exactness. 
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(6.) I have noted here that '^ the ship was to the S. E. and S. of 
the storm in the S. E. trade/' hecause I think it prohahle that a 
stormy trade or monsoon, rising as they often do to the strength of a 
.gale, may influence the harometer so far as, on that side of the 
Cyclone towards which they hlow, to diminish the total amount of 
fall, and consequently the average rate of fall ; so that in such cases 
we shall find the distance given hy the rule to he always too large. 
This instance, moreover, is one giving us only a 24 hours average 
with a total fall of 0.23, which for anything we know may have 
occurred with the last six or four hours. The rates of fall of the 
following days are however exceedingly small for a vessel so close in 
with the centre. Mr. Tlioiii has given, at p. 181, a tahle of 
the harometer of the Felore, which is altogether an exceptional 
instance from our nile, and which, if there he no misprint, is very 
remarkahle ; for it would seem that she had from the I st to the 4th 
of the month, a regular fall of 0.10 in the twenty-four hours while 
running hefore the gale, and this would give but a rate of fall of 
0.004 per hour, though from the diagrams she seems to have been 
at from 120 to 160 miles of distance only. This anomaly probably 
arises in some way from the eflFect of the trade wind, but it is impossi- 
ble in the present state of our knowledge to do more than conjecture 
vaguely as to the causes of this remarkable diflFerence from the result 
of the test by the log of the Blanche. We must leave this notice 
for further investigation ; observing, by the way, that the Felore was 
during part of the time close in with the Island of Rodriguez, though 
one would not, a priori, suppose that this mere speck in the ocean 
could have influenced her barometer. We unfortunately have no 
other registers from the numerous logs given by Mr. Thorn to 
aid us in forming any sort of judgment. This anomaly occurs 
again in a very remarkable instance, that of the Buccleuffh's 
hurricane, in which it is remarked in an extract from her log 
now before me. 

" It is surprising that previous to so severe a gale a greater fall of the 
barometer had not taken place, having not been lower than 29*76 inches. It 
may be accounted for from the wind blowing from the Southward. The Sim- 
piesometer had been for the last week about 38 decimals (0.38, is meant) 
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lower than the barometer, but on the momiiig of the gale it USi 82 decimals 
lower than the latt^, therefore the indications of this sensitiTe instrument 
ought to be attended to.** 

In this instance also, as in that of the Blanche and Felore, the 
barometer of the Ana, quoted bj Mr. Thonif seems to have indi- 
cated bj a faQ of 1.25 in 48 hours, or .018 an hour, the yicinity of the 
storm with tolerable correctness, but we are too uncertain of the posi- 
tion of the centre, and the barometer is given at too great intervals of 
time, to admit of our using this instance as a test of our rule. 

286. SzceaalTe falls of the Barometer. In reference to 
what has been said of excessive falls of the barometer, the following 
table collects instances of them where they have amounted to an inch 
and a half, or more.* Falls of an inch, and of an inch and a quarter 
are by no means so uncommon as might be supposed ; and it is not 
I think improbable that, as our knowledge progresses, this remark- 
able distinction of Cyclones of the same intensity (so fisu* as we can 
judge from descriptions, and from the damage sustained by well 
managed and well found ships) occurring sometimes with moderate 
and sometimes with excessive falls of the barometer, may lead us to 
some new views. 



* I have omitted amongst these that of the barometer of Admiral Sjra- 
aenstem on the Coast of Japan in 1804, because the account in the Chinese 
Repository for 1839, quoted in my Notes on the Law of Storms, written for the 
use of the China Expedition, does not give the necessary data for ascertain- 
ing the amount of fall ; which however was probably more than 2 inches. 



Table of exeettive falls. 
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287. BelirlKtofStoniuiabaTetliesiirfeceoftlieOeeaii. 

The height to which stonns extend is always a question of interest. 
We do not, as jet, know that if we were exactly acquainted with 
this element of our science, we conld apply it to any nsefol purpose, 
but it is possible that it may tnm to account some day or other. 

Meteorologists are much divided as to the height to which clouds 
ascend, and X. FeltieTf* whose work I shall presently allude to 
more in detail, shews satisfactorily, that there are two kinds of 
clouds; the common fog-clouds (as they might be called) and 
transparent clouds ! or bodies of air loaded with moisture at a differ- 
ent temperature from the surrounding atmosphere, which are not yet 
condensed into vapour (fog) so as to be visible to us as clouds, but 
which nevertheless may be subject to, and produce all the phoeno- 
mena of visible clouds, though in a different electrical state. 

What I speak of here, however, — ^and till our science has made 
much more progress, we must always, for practical ends, speak thus 
— is to be understood as applying only to the height of the cloud- 
portion of the cyclone, or what one might call the height of the 
storm-bank of clouds (see the next section) above the sea. 

288. &aemtz (pp. 365 and 366, English translation) says that 
thunder storms have been seen to pass above the summit of Mount 
Blanc (15,680 feet,) and he continues, speaking always of course 
of thunder-storms only, to say, 

** It is sometimes possible to determine approximatiYely the height of a storm. 
When lightnings pursue a horizontal course we measure the interval separat- 
ing the thunder and the lightning ; now, as sound travels 333 metres (2,092 
feet English) in a second,t we have only to multiply by 333 the number of 
seconds that have elapsed, in order to estimate the distance of the lightning 
from the observer. If at the same time, we measure the angular height of the 
lightning, we can hence deduce its vertical height Thus in 1834, when there 
were several very elevated storms at Hulle, I found, on the 5th of June, that 
the lightnings were at a height varying from 1,900 to 3,100 metres, (6,233 to 
10,171 feet English) on the 21st of July, the minimum of certain lightnings 
traversing the zenith was 1,300 metres (4,265 feet English.") 



• Peltier sur Ics Trombes ; Paris 1840. 

f 1130 is, however, perhaps a better rate as determined by the French 
Academicians. 
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'* When storms also are not very eleyated, we must admit that the clouds we 
see are formed after the more elevated strata, that principallj constitute the 
storm. The rapidity with which the lower clouds are condensed give rise to 
a strong electric tension that is manifested by repeated discharges ; this it 
due to the inductive action of the higher masses acting on the lower." 

289. Mr. Bapy pronounces that some clouds, which he supposes 
to he condensed vapour carried up hy vortices, rose to the heights of 
ten and fourteen miles ! the writer in the North American Review, 
No. CXXIII. April 1844, alluded to at p. 3, reduces these heights 
to four miles and two miles and a half. 

290. Mr. &edfield says, (and I will not do him the injustice 
to attempt any abridgement) in relation to this (American Journal 
Science and Arts, p. 184.) 

" Vertical height of the stobm wind. — What is the general height or 
thickness of the storm, and by what means can this be approximately deter- 
mined ? These questions and their solution are doubtless of some importance 
in their bearing on meteorological theories, and seem to deserve our attention. . 

" In nearly all great storms which are accompanied with rain, there appear 
two distinct classes of clouds, one of which, comprising the storm-scuds in the 
active portion of the gale, has already been noticed — above this, is an 
extended stratum of stratus cloud, which is found moving with the general or 
local current of the lower atmosphere which overlies the storm. It covers not 
only the area of rain but often extends gpreatly beyond this limit, over a part 
of the dry portion of the storm, partly in a broken or detached state. This 
stratus cloud is often concealed from view by the nimbus and scud clouds, in 
the rainy portion of the storm, but by careful observations, may be sufficiently 
noticed to determine the general uniformity of its specific course, and approxi- 
mately, its general elevation. 

'* The more usual course of this extended cloud stratum, in the United 
States, is from some point in the horizon between S. S. W. and W. S. W. 
Its course and velocity do not appear influenced in any perceptible degree, by 
the activity or direction of the storm-wind which prevails beneath it. On the 
posterior, or dry side of the gale, it often disappears, before the arrival of the 
newly condensed cumuli and cumulo-stratus, which not unfrequently float in 
the colder winds on this side of the g^e. 

'* It appears, therefore, that the proper storm-wind revolves entirely below 
the g^eat stratus cloud which covers so large a portion of the storm ; and we 
may infer also, that the production of the accompanying rain and the depress- 
ing eflect of the storm's rotation on the barometer, are chiefly confined within 

2g 
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the same yertical limit In regard to rain this result is in accordance with 
observations on the quantity which falls at different elcTations above the 
earth's surface ; and in the case of the barometer, a like accordance is shown 
in the diminished range of the mercury in storms which is found in ascending 
from the ocean ley el. 

" The general height of the great stratus cloud which covers a storm, in those 
parts of the United States which are near the Atlantic, cannot differ greatly 
from one mile ; and perhaps is oftener below than above this elevation. 
This estimate, which is founded on much observation and comparison, appears 
to comprise, at the least, the limit or thickness of the proper storm-wind, 
which constitutes the revolving gale.* 

** It is not supposed, however, that this disk-like stratum of revolving wind is 
of equal height or thickness throughout its extent^ nor that it always reaches 
near to the main canopy of stratus cloud. It is probably higher in the more 
central portions of the gale than near its borders, in the low latitudes than 
in the higher, and may thin out entirely at the extremes, except in those 
directions where it coincides with an ordinary current Moreover, in large 
portions of its area there may be, and often is, more than one storm-wind 
overlying another and severally pertaining to contiguous storms. In the 
present case, we see from the observations of Professor Snell and Mr. 
Berrlok at Amherst, Mass. ? and at Hamden, Me., (115 and 1355 
of Mr. &edfield*8 Memoir) that the true storm-wind, at those places, was 
superimposed on another wind ; and various facts and observations may be 
adduced to show that brisk winds, of great horizontal extent, are often 
limited, vertically, to a very thin sheet or stratum." 

291. A more ready means however of placing this clearly before 
the mind of the plain seaman is the following — 

* See this Journal (American Journal of Science Vol XXXT. p. 127-128.) 
If a disk be cut from the thin paper of Chart IV. (Mr. &edfield'a) of a 
size which will represent one thousand miles in diameter, it will be found to 
have a thickness which represents more than a vertical mile, by the scale of 
the Chart A disk of the same size, but on a scale representing a storm of 
but 400 miles diameter, if cut from the paper of this Journal, will also repre- 
sent more than a mile of vertical thickness in the storm. These and other 
analogous considerations, deserve the attention of those who may think that 
winds are mainly induced and supported by movements or influences of a ver- 
tical character or tendency. It might be useful for those holding such views, 
to attempt to draw out the supposed paths of vertical induction and geographi- 
cal progression in the winds, on an accurate and imiform linear and vertical 
scale, for the purpose of attaining a more precise standard for estimating the 
supposed vertical action or influence. Note by Mr, Redfield to his paper. 
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If he will take any Mercator's Chart of which the scale is 
one inch to a degree of longitude, and lay close down upon it the 
thinnest of the two Horn Cards with this hook, the storm circle 
marked upon the card will about* represent a Cyclone disk which 
reaches one mile in height, and yet is 180 miles in diameter, so that 
he might suppose the minutest microscopical atom or grain of dust 
helow his Horn Card to he a ship, and if he whirled the card round 
he would represent the action of a rotatory storm, and its relation as 
to height to the surface of the ocean. 

292. He will then have to hear in mind for the future, that in a 
Cyclone he cannot he so much said to he enveloped in a moving 
column of whirling winds, as to be caught in a thin flat disk or circle 
of such winds ; which may be from 100 to 1000 miles in diameter, 
but only from one to three or four miles, or perhaps at most five miles 
high ; and that from such an elevation as the Peak of Teneriffe or 
Mouna Roa, he might perhaps look down upon a stratum of storm- 
clouds, beneath which his ship was cutting away her masts or 
foundering in a hurricane : just as travellers in the Alps have looked 
down upon thunder storms which were devastating the com fields and 
vineyards of the vallies below. In the section on banks of clouds, 

. we shall shew that hurricanes (Cyclones) have been, pretty nearly, so 
seen from elevations ! 

293. To assist the reader further in forming a correct idea of what 
a disk of storm, of moderate extent and height is, I have also traced 
below the framing line of the Barometrical Chart, dotted lines repre- 
senting the disks of Cyclones of 300 miles in diameter, and often, seven 
and three miles in height, with a supposed vortex v, at the centre 



* About We do not require exact accuracy in these things ; but the calcula- 
tion is in round numbers : that on a scale of one inch the 360° would require 
a globe of 360 inches in circumference, or 120 inches in diameter, and 
8,000 miles (diameter of the earth) : 120 inches: : 1 mile : to .015 inches. 
Now 100 average horns measure about 1.5 inches in thickness when close 
together, so that each averages about .015. 
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which has a calm of ten miles at its base. He maj from this estimate 
what it would be if five or eyen fifteen miles high^ and how fallacioos 
all our notions are apt to become when we consider these storms as 
whirling columns, and insensiblj go on to liken them to water sponts 
as to height, which it is evident they cannot at all resemble, since 
their size (diameter) may be said to have been in many cases esti- 
mated to a few miles with tolerable correctness ; and in frequent 
instances the next stratum of clouds above the storm, either at rest 
or moving altogether differently, has also been clearly distinguished 
and noted: so that we may boldly affirm that at most the height 
(thickness is the more correct word) of the disk does not ever exceed 
ten miles, and usually falls far short of it. Mr. &edfield, as just 
quoted, thinks it oftener below than above one mile. 

294. Indeed, I am inclined to believe that the storm-disk is 
somtimes so thin, that at, or near the centre, whether calm or not, it 
has often been seen through ; and the following I take to be instances 
in which this has occurred. 

In my Eighth Memoir (Journal Asiatic Society, Vol. XII.) Dr. 
Maloolmson, Surgeon Political Residency, Aden, in giving an 
account of a Cyclone in the Arabian Sea, in which the ship Seaton of 
Bombay was dismasted and in great danger, says — 

** During the height of the storm the rain fell in torrents, the lightning 
'* darted in awful yiyidness from the intensely dark masses of clouds that 
** pressed down, as it were, on the troubled sea.'' In the zenith there voaa vinUy 
an obscure circle of imperfect light of ten or twelve degrees. 

In the whirlwind of the Paquetbot des Mers du Sud forming the 
second part of my Fiflh Memoir (Journal Asiatic Society, Vol. XI.) 
which was a true Cyclone by its veering, and a tornado as to duration 
and violence, is the following passage — 

" A very remarkable fact is, that while all around the horizon was a thick 
** dark bank of clouds, the sky above was so perfectly clear that the stars 
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** were seen, and one star shone with such peculiar brilliancy above the head 
" of the foremast that it was remarked by every one on board."* 

The ship TigriSy Captain Bobinsoiiy experienced a short but 
severe tornado-Cyclone in April 1840 in Lat. 37® to 38** South. 
Long. 68^ to 75® East, track e,e, on Chart No. II., and in the 
midst of it while lying to. ''the clouds broke away and the sun 
shone out, the whole surface of the water as white as snow with foam 
and coloured like the rainbow in all directions. At 11 the wind 
blew with such fury that the three top-gallant masts were blown 
away, the spencer split to pieces, and the furled sails blown in shreds 
from the yards." We have no express note here, it is true, of the 
surrounding bank of clouds, but no doubt there was one, for the ship 
had still to lay to for three or four hours under bare poles. 

Col. &eid states, p. 529, that — 

** During a gale in the North Atlantic, about Lat. 40% in a ship hove to, 
after the clouds broke sufficiently to see through the lower ones, the upper 
light clouds appeared in a quiescent state, as if the storm was confined to an 
altitude little above the surface of the globe." 

We have many instances on record, indeed, in which, at the onset 
or towards the close of storms, the upper clouds have been seen 
moving from 8 to 16 points differently from those in the storm be- 
low, and the weather above appeared altogether fine ! And the whole 
tendency of this is to shew, that not only a Cyclone has no resem- 
blance to a column, but that it may be at the centre and towards its 
edges, nothing more than a very thin disk ! 

295. Banks of Clouds. These are at times very remarkable 
on the passage, or approach of, and during Cyclones ; and there is no 
doubt that the clouds and other celestial objects, carefully watched, 

* We are forcibly reminded here, and there may be more than a mere 
poetical figure in it, of the beautiful invocation to the Virgin by the Medi- 
terranean mariners — 

^ In mare irato, in subita procella, 
Invoco te Maria nostra henigna steUa,** 

" In raging seas and in the tempest's war. 
We hail thee, Mabt ! as oar guardian star.*' 
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may often afford the vigilant seaman far more advice and warning than 
is usually supposed. We are perhaps too much accustomed to rely on 
our instruments now-a-days^ and we neglect these signs, which must, 
afler all, have heen the barometers and simpiesometers of DrakOf 
GavendiBlif Dampiert and all our daring band of Naval and 
Commercial Navigators up to the end of the last century, and still 
are so of our hardy fishermen and coasters. Some of these signs 
may at least serve as corroborative indications, and the careful ob- 
servation of them, (to which indeed I am desirous of directing atten- 
tion) lead to farther and perhaps useful knowledge. 

296. It seems certain that Cyclones have been frequently seen as 
forming thick banks or walls of doud, at a greater or less distance 
from ships which have escaped from, or have afterwards been caught 
in, or by the common and too frequent error have sailed into them. 
The following are instances. 

Colonel &eid9 p. 47, 2nd Ed. gives a letter from Mr. Mondel, 
Master of the Castries, West Indiaman, who saw a bank of clouds 
so thick and close, that in broad daylight at 3-30 p. m. it was 
taken for land by all on board, though at the time the ship was 
350 miles from St. Lucia, at which island a severe Cyclone was felt 
on the following day. 

Dr. FejMonnel, (Phil. Trans, for 1756, p. 629) says that 
being upon Grande Terre, and viewing thence the whole island of 
Guadaloupe during a Cyclone, 

« I observed that the storm, which had afiected us in the night, was now 
very violent upon the Island of Guadaloupe : it was a frightful, thick, black 
cloud, and seemed on fire,*^ and gravitating towards the earth : it occupied 
a space of about five or six leagues in front, ai^d above it the air was almost 
clear, there appearing only, a kind of mist." 

The distance from the centre of Grande Terre to the centre of Gua- 
daloupe is about 20 miles. We cannot judge what the.Jtiorizontal or 
vertical angles were from what is here said, but the description remark- 
ably accords with the following from Balasore and Point Palmiras. 



* From flashes of lightning I presume is meant ? or the eflfect of the sun*s rays? 
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"*' At Balasore, Mr. Bondf Master Attendant, informs me that the gale of 
June 1839, see First Memoir, Journal Asiatic Society, VoL Vlll. was foretold 
by the blackness of the heavens to the Eastward.** 

" In the Duke of York's hurricane in 1833, though it did not reach to Bala- 
sore, 75 miles to the S.S.W. of Kedgeree where that vessel was lost, the bank to 
the Eastward in the heavens so plainly indicated a gale that every person bar- 
red up their doors and nailed them. We had only a good top-gallant breeze." 

*' Mr. &ic]iard80nf Branch Pilot in the H. C. Service, also informed me 
that during this hurricane while he was driving about with all his anchors 
down, some passengers whom he had previously landed at the Black Pagoda, 
were upon the top of it, and felt no excessively violent wind, though they saw 
the horizon very black, and the sea dreadfully agitated to the N.W.'* 

Frbm the Black Pagoda to Kedgeree, and the centre of the Cyclone 
was to the South of that place, the course and distance is about 135 
miles, and I have placed the line of the track of this Cyclone (j, on 
our Chart No. III.) 130 miles to the N.E. of the Black Pagoda. 

In the China Sea, the brig Firffinie, which narrowly escaped 
running into a tyfoon by being on that quadrant of it where the 
wind was foul for her, states in her log, abridged in my Vlth Memoir 
on the storms of that sea, that they " saw a heavy bank of clouds 
to the E.S.E." Mariners so often see this appearance of a bank 
of clouds, that when they mention it we must take it to be of a 
remarkably threatening kind. I have many sucb instances on record 
where there is no doubt, to my mind at least, that ships have seen 
the bank of clouds forming the outer verges of storms ; much resem- 
bling, as we may suppose, those which surround the upper extremity 
of a water-spout. 

297. The cases also in which ships have seen remarkable banks 
or walls of cloud surrounding them wholly or in part, or as just 
quoted at p. 220 where the clouds have been so dispersed in the zenith 
during the utmost fury of the Cyclones, as to allow the clear sky or 
stars to be seen overhead, are by no means uncommon. Colonel 
&eid gives, p. 116, the log of the Duke of Manchester, which ship 
in a Cyclone in 32** North, 77** West, in the month of August, saw — 

** A most extraordinary phoenomenon present itself to windward, almost 
in an instant resembling a solid black perpendicular wall, about fifteen or 
twenty degrees above the horizon, and disappeared almost in a moment ; then 
in the same time made its appearance, and in five seconds was broken, and 
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aiCvM Ae cje oomki aee: froat Ikk time to miiln'^ g ht,, Uowia^ a Bc«t 
TKikaDl hurrkaag wilk a aost avfnl ctqb aea famkiiiig wiiiiitlj oa boari 
fore aad aft* 

I bare fl]Radj alliided,p.226, iD die vimiviiftd of the Pflfwf^^ 
ICfrr dm Swd, wfaidi is eertainhr m initfancy of die bank of doads 
sorroonding m Teacd in m Cjckme. 

Captain Killer, of the Lmdf Oifard, whose good management 
I hare adrerted to at p. 123, obseires as the Crdone was i^proadi- 
ing, and before it was trardliDg past to the X.E. of him, and while 
his barometer had as jet £Jlen hot tot fittk, being at 30.05 at 
noon, and at 29.91 at midnight, that — 

*^ Towards erening a thick dood or bank gatbered in tbe N.K and a Bang 
swell set in firom that qnarter.* At 10 r. IL tbe wbc^ skj was O T C ic art and 
tbe barometer began to CdL" 

I have quoted at length at pp. 108, 109, the capital instance of 
the Earl of Hardwieke, C^tain Waller, who nndonbtedlj saw 
the bod J of the C jdone which he aroided, in the hank or ardi of 
doods to the North and N.W. which he describes. 

In tbe Nautical Magazine for Jannaiy 1847, is an exodlent aooonnt 
of a tjfoon-Cjclone in tbe China sea in September 1842, bj Captain 
Ball of the Black Nymph, who also saw distincdy the body of the 
storm approaching. He sajs — 

** Towards erening I observed a bank in tbe S.EL, night dosed in and water 
eontinoing smootb, but the skj looked wildish, the scad coming from N.K, 
tbe wind about North. I was much interested in watching for the commence- 
ment of the gale which I now felt snre was coming, considering that Colonel 
TLeUVa theory being correct, it would point out my position with respect 
to its centre. That bank in the S.E. must hare been the meteor approaching, 
and the N.E. scud the outer N.W. portion of it, and when at midnight a strong 
gale came on about North to N.N.W., I felt certain we were then <ni its 
Western and Southerly verge." 

In the letter of the Commander of the Judith and Esther to 
Colonel &eid, p. 75 of his work, it is stated at the conclusion of 
the hurricane (Cyclone), 

** At 6 p. M. the gale abated and the sea fell fast, the appearance of the skj 
at this time was very remarkable, being of a deep red colour to the North, and 
looking very dark to the West as if the gale was moving in that direction." 

* See p. 156 for what is said there of distant swells. 
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The same kind of appearance after a severe Cyclone in the Arabian 
sea, is noted bj Dr. Maloolmaon in his account of the Seaton's 
disasters, quoted at p. 220. 

Colonel &eid, p. 27> speaking of the Barbadoes hurricane of 
1831, which also devastated St. Vincent, says — 

** A gentleman of the name of Simons, who had resided for forty years 
in St Vincent, had ridden out at day-light, and was about a mile from his 
house, when he obserred a cloud to the North of him so threatening in its 
appearance, that he had never seen any thing so alarming during his long 
residence in the tropics : he described it as appearing of an olive-green colour. 
In expectation of terrific weather, he hastened home to nail up his doors and 
windows, and to this precaution attributed the safety of his house.*' 

Colonel &eid quotes also the log of the Rawlins, in which, after 
a Cyclone, is noted, "A dismal appearance to the N.W.," and Mr. 
&edfield, Dr. Mitchell of New York, as stating that the labouring 
people in New York had learned to prognosticate from what quarter the 
wind would set in, in their storms, by noting where " the haze or cirrus 
which appearing at sunset indicates its approach," first appeared. 

298. SigrnB of approachingr Cyclones. I have remarked in 
the section on the banks of clouds, that it may be well worth the care- 
ful seaman's while to observe watchfully the atmospheric and other 
signs which were the barometers of our forefathers. As there are 
many dispersed notices of these indications, and these would require 
much detail to explain them, I have thought that, both to save space 
and to enable the mariner to refer to them at a glance, the form of 
the following table would be the shortest and best in which to set 
them out for our purpose. I have followed it by a few remarks on 
some of the phoenomena, celestial and terrestial. It is not intended by 
any thing that may be said, or cited from others, that the seaman 
should consider any one of these signs as certain prognostics of a 
coming Cyclone, but he will allow readily that in certain seas and 
at certain seasons of the year, his attention and that of his officers 
cannot be kept too much awake ; and any one or more of our 
signs may, by inducing a closer look-out on the barometer and sim- 
piesoipeter, give him from an hour to six hours more time for 
his precautions, whether at sea or in harbour : Of time no class 
of men should better know the value than sailors. 

2 H 
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Tabular view of the Celestial and Atwutepkerie Signs stated by varioms 



Aothoritj. 



FbceofObaer- 
yatiooa. 




Moon. 



Traofl. 1698, p. 407; fromV 
thtCwnbs, ) 



s. Dr. Feysaonnel,) 

Fha Trans. 1756, Part 2, ) 



«. Dr. 



Chi-' 
Sept 



neM Repository, 

1839, p. 230, 

G. B. dreeiilawy Eaq., 
Sorslmrgrlif ▼arioos 
logs. X. M Flace, 
Oampiery 



4, Derroterode lag AntiBaSf as*) 
translated in Pnrdj'sf 
Atlantic Memoir, and Lt. T 
BTaiUi,R.N., 3 



5. Mr. atttens of BarO 

badoes, quoted by CoLf 
Beidf p. 36, and Ber-T 
mnda Gazette, 3 



6. Capt. Bmidle qnoted 
by me XL Memoir J. A. S. 
Vol XIV. Capt Jen- 
kins H. C. S. CilyqfLon- 
dm, MSS. from E. I C.,^ 



West Indies, 



West Indies,... j 



China Sea and 
Coasts of Hai- 
nam, 



More red. 



Often with a burr I 
about it, •••••....... ) 

Setting Sim blood- 1 

IX:. \ 

Cu»t Wisbet, 
of the H. C. S. 
Essex, had observ- 
ed in fire Tyfoons 
in the China Sea 
and one on. the 
MaUrbar Coast the 
son to set of an 
ezcessire fiery red 
colour, 



Coasts of 
Mexico for the 
Nortes, 



West Indies, 
Barbadoes, ... 



Southern Indi- 
an Ocean, 



;} 



Of a blue appear-^ 
ance ; the same 
where shining in | 
a room. ^ 

Appearance of the 
sun at day like I 
that of full moon. J 



Occur at fnll) 
change or> 
qoarters,..} 

A great bmT 
about Son. 
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Authors to indicate the approaches of TyfoonSy Hurricanes, ^c. 




Look big with ^ 
burrs about > 
them, 3 



N. W. Sky very black ^ 
and foul, > 



Little clouds, moving 
with great rapidity, 



?S 



Capt &iin- 

dlOf dancing, 
sickly ap- 
pearance, ... 



Fiery in thick mass- 
es, frequent rain- 
bows broken,* 

Irregular masses 
moving against or 
across the usual 
monsoon,f , 



Lightning on the 
N.W. and N.K hori- 
zon; at sunset Cu- 
muli, changing to 
dark nimbus of a 
deep purple, 



Agreat calm, sometimes | 
for an hour or tvfoi 
strong Westerly wind, | 



Calms and frequent shift- 
ings of breezes from all 
points. 

Slight noises heard at" 
intervals a few days 
before, wheeling round 
and stopping quick, 
and also thick mud- 
dy atmosphere,* 

Remarkable clear wea- 
ther, distant land very 
distinct,!., • 



Darting forward in" 
divided portions and 
with a fleet irregu- 
lar motion, not borne 
by the wind but dri- 
ven as it were be- 
fore it, 



A remarkable kind' 
of lightning, shoot- 
ing up in stalks or 
columns in the hori- 
zon, or with a dull 
glare, and remaining 
for a short time, ... 



Thick fog or low scud' 
flyingfiut to the south, 
or (Svans) extra- 
ordinary white haze or 
mist distinct from com- 
mon fog, principally to 
the North, 

Distant roar of the ele- 
ments, as of winds rush- 
ing through a hollow 
vault 

"White objects of a decid- 
ed light blue colour. 



Capt &iindle9 B. P., 

and Cyclone storm atBa- 
ticolo ; a moaning noise 
rising and falling with 
the wind. 



These Signs often 
at change or quar- 
ter of Moon, if a 
Hurricane is to be 
expected at fuU. 



♦ The descriptions 
of Chinese nsher- 
men, and possibly 
an imperfect 
translation, 
t European ac- 
counts. 



Weather warm, 
hot, and oppres- 
sive sometimes af- 
fecting the breath- 
ing. 
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Celestial and Atmos- 



Authority. 



Place of Obser- 
vations. 



Sun. 



Moon. 



. Capt Stewart Rajaa- 
than; XTV. Memoir Z 
a Vol XIV. and 
logs and accounts^., 



t Rajaa'"^ 
oir J, A. f 
id other r 
^ 3 



Arabian Sea, 



8. Popular and well known' 
at the Mauritius ; Tl&om 
p. 92, ExnumOCa log ; 
Newspaper acct of Nor- 
thumbertaruts Cyclone ; 
Captain 8iden and 
others, 



Southern Indi- 
an Ocean and 
Mauritius, 



ii-) 
nd^ 



9. Plddlngrton, Vari-p 
ous Memoirs, Brig Freaky C 
Captain Smoolt, ) 



Bay of Bengal,.. 



10. Xiynn, Star Tables H. > 
C. S. Buccleugh's Tyfoons, ) 



Northern Paci 
fie Ocean, 



:f 
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Sun. 



... ^ 



r 



L 



^ 



Clouds* 



Li^ht clouds moTiug 
with ]^at rapidity 
in different directions. 
Thin low damp va^ 
pours fljring rapidly 
across the npper 
clouds* 



Bemorkabb red co<^ 

loor of tbe douda 
and all objects ap- 
pearing tinged with 
red colours: describ- 
ed as lurid rod to 
bright crijjtson and 
brick 'dust ba^o,,*.,,* 



Kiiiing rapidly appear- 
ing raffled ana black 
with whit« feathering 
cdg«s and strtet^^hlog^ 
out with long taik to- 
wards the Zenith. 
Thick bjwks over the 
place of the Cyclone 
growing longer and 
darker. 

Dense clouds sturotind- 
ingthe borixon to 10' 
or 15' in height ; up* 
per edge tinged with 
red, aod red bght re- 
flected from them on 
all objocCA. 



Atmosphere. 



Notes. 



This is well known 
and considf^red aa 
an almost iofa]- 
lible sign at the 
Mauritius and 
Bourbon. With 
the ship Man^ 
cheater in 22" S, 
86' East, it also 
occurred during 
the height of the 
Cyclone, 
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Remarks on the foregoing tables of signs. 

299. Red Sun, Sky, and Light. — In this table we find the 
redness of the sun is a commonly known sign from the Mauritius to 
China and the Pacific. It is also noted by Virgril for the coasts of 
Italy.* We shall examine this with the remarkable red colour of the 
clouds and of all objects, which is so well known at the Mauritius as 
a precursor of the Cyclones there.f 

It is very certain that this phoenomenon of red sky> red clouds, 
and red light does occur as described, and moreover that it must 
therefore occur under unusual circumstances ; for were the conditions 
which occasion it usual ones, it would frequently be seen, and be no 
sign at all. It is its rarity, its appearing only at one season, and 
generally, we may suppose, closely preceding the Cyclones, which 
has caused it to be specially noted as a sign. 

It is very difficult to give the plain seaman an idea of the causes 
which may produce this apparent excess of the red rays of light 
over the others ; and indeed meteorologists would not altogether agree 
in their views were they to undertake the explanation, not only of the 
appearance itself, but of why it should be seen at particular times ; 
and it is not the object of this work to explain causes^ but rather to 
deal simply with effects, and to point out here and there the 
researches which may lead us to the discovery of causes. Hence 
we shall only briefly say, that probably the red colour of the sun 
and sky on this occasion is due to the absorption of the greater 
part of the blue rays of the sun's light,^ which thus will leave only 
the red, and yellow rays to form red, orange, and yellow lights of 
various shades and intensities, the greens and violets being so faint 
from the want of blue as to lose all power of acting their part in 
producing pure white light. 

* L Georg : v. 453. 

t On a recent occasion it occurred in Calcutta ; and the general remark 
amongst every person who knew the Mauritius, and with Creoles of the 
island residing in Calcutta, was immediately, that a hurricane would have 
been expected at that island. 

X Every seaman I hope knows that the pure white light of the sun is a 
compound of the seven prismatic colours which are themselves compounded 
from the red, yellow, and blue rays. 
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300. How this absorptioii and refractioii of the rays (for both 
probably occur) takes place, we cannot readily say. We know by the 
experiments of Saaseafiratz and others, that the li^t of the son 
passing throogh dense strata of the atmosphere, or as at snnset, 
through a much greater extent of it, loses a large proportion of its 
blue rays, and we may suppose theoretically^ when the redness occurs 
at noon-day, that not only the light has to force its way through a 
dense atmosphere ; but, also through clouds of at least three different 
kinds, the common fog-douds, the invisible douds, (see p. 216) and 
perhaps snow douds.* 

The attentiye mariner, then, will be satisfied to know that this red 
light must be produced, like the Cydone of which it is in certain 
parts of the globe the warning sign, by some peculiar state of the 
atmosphere, in which causes are at work that he is ignorant of^ l)ut 
which will produce effects against which he must be on his guard ; and 
that it is not a mere chance occurrence which has been superstitiously 
made a eign of by the ignorant. One of its peculiarities also is, that 
this red light does not appear to be usually known in India. I have 
not at least met with any mention of it as the precursory sign of a 
Cydone. The blue light mentioned by Col. Seidt p. 36, as haying 
occurred at Barbadoes and Bermuda is very remarkable. 

301. For such of my readers as may not haye seen, and may 
therefore be desirous of haying some description of this red ap- 
pearance, I insert the following : 

Mr. Bamett* passenger in the ship Exmauth, in the Cydone of 
May 1840, of which the log is printed by Mr. Thomf Tracks on 
Chart II. says in a letter printed in the Calcutta Englishman, which 
yery graphically and minutely describes thdr distress — 

" On the moming of the 30th, we witnessed a most extraordinary phceno- 
menon ; the day appeared to break foil an hour before its time, though there 

* Cloads which are well known to sronants and to trayellers in high moun- 
tains, and are in foot the frozen fog-cloud. Then each of these clouds may be, 
and probably are, differently electrified, which again may vary their properties 
of reflecting or refracting the light which reaches the earth. The fact that 
even different strata of air (invisible clouds ?) are in opposite states of electri- 
city during a calm, has been distinctly shown by MM. Peltier and 
Beoquerel* See Pdtier 8ur ks Trombes. Introduction p. VIL to EX. 
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was no apparent break in the heavens firom which it could be said light broke ; 
all was seen through the medium of bright crimson. Sails, men, sea, and 
even grey clouds, appeared as acted on by a Claude Lorraine glass ; it gradu- 
ally decreased till sun rose.* The ] st of May was one of the most lovely days 
I ever remember to have witnessed, and on it and the 2d, we made the first 
two fair runs we had had, but the sea continued still unaccountably high, and 
was running against the wind.*' 

The Exmouth was dismasted on the night of the 3d and morning 
of the 4th. Capt. 8iden in the log of the Princess Charlotte of 
Wales, Track k. on Chart No. II. says — 

" At sunset on the 26th, though dark and cloudy, the sea was completely 
tinged with a red colour.'* 

In a newspaper account of the Northumberland's, Cyclone, Track q. 
on Chart No. II., 

'* The approaching storm was indicated in the morning of the 6th by a 
. fall in the barometer of one-half ipch (?) and a peculiar brick -dust, hazy 
appearance.** 

In the Northern Paci^c, in the H. C. S. BueeleugVs Log,' Tracks 
a, h, c, on Chart No. lY. Mr. Xismn says— 

** At sunset the clouds predicted another severe typhoon. This appear- 
ance was that of remarkably dense and large clouds surroundiug the horizon 
at an altitude of about 10" or 16% having thin edges tinged with a deep crimson 
border, as if bound with a ribbon of that colour, and reflecting an awful red- 
ness upon the sails, which appearance had also preceded the former gale,** 

302. In Dampier's description of a China sea Tyfoon, in the 
second chapter of his Voyage to Acheen and Tonquin, many of these 
signs, and particularly the red bank of clouds as above described 
by Mr. Jjjun, and our banks of clouds of the preceding section,f 
may be recognised. He says^i— 

*' The t^'phoons are a sort of violent whirlwinds which reign on the coast of 
Tonkin in the months of July, August and September *, they happen generally 
when the moon changes or becomes full, and are almost always preceded by 

* Mr. Tbonif p. 92, gives the Log, which says that the appearance lasted 
for five minutes. 

t In this and other quotations from Dampleri I am either quoting at 
second-hand or translating, (mostly from the French), having been unable to 
procure the work in Cakutta ! The Italics are mine. 

2i 
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it MOK inm the & W. nd beeoBe Hortk nd NJB. 

" B^A>^ Uttr whiHwmdM emm ^ there mppemn « Aeny dbW l» Ae J^.£. 
wkkkwveryhiaekmemrtkekenzmi.hmtiowmrAtke^pa'pm^kitefmdKpdJi 
TtMuk edamr, Ugker mpku mure hrwKami, mad thea to its czHouty it is pale 
nd of s wlntish eoloor wlueh daxdet the ejOL Tkis dood k frigktlkl aad 

•hrwms , ^ .•> — ■*■-..■ ...-^i^ i m^^^ ^^p rftir f wriB^ rnri * Wlm 

it begini to nore with r^iidi^ joo mm j be sore dimt tlie wind will blow freak. 
It eomet on with Tiolenee, and blows for twelre hoars nKve or leas froai the 
N.EL It is also a c co mp a nied with terrible daps of thander with sharp and 
freqneot lightning, and rain of ezeessiTe Tiolenee. When the wind begins to 
abate the rain ceases all at once and a calm succeeds. This lasts thus an 
hour more or less, then the wind coming from about S.W., blows with as auich 
▼iolence from Chat quarter, and as long as it has blown from the NJB." 

303. In the West Indies and Atlantic, we do not find this ap- 
pearance of a red sky and red light soffidentlj marked to assume 
it as a frequent, if not ahnost a constant sign of an iq>proachii^ 
Cjdone. At pp. 75 and 88 of Cohmel maid's work, we find it 
casuall J noticed only, hut not in such connection as to authorise us to 
call it a premonitory sign there. 

With respect to the instances we have cited, we should also remark 
that this light must sometimes have been refUettd and at others 
transmitted, and therefore refracted light. It is to be hoped that 
future obserrers will not omit to notice this phoenomenon more in 
detail, so as to inform us of the state of the whole sky at the time, 
position of the sun, and every other particular. 

304. Clouds. Amongst the cloud signs, light divided jmrtions 
of them carried rapidly on with irregular motions, seem to 'be one 
of the commonest signs, after the banks of clouds and red light of 
which we have just treated in detail. 

305. Lightning. I have noted in a preceding page the 
peculiar kind of Aurora Borealis-like lightning noticed by Capt. 
mnndlef and the following is his remark at length with my note 
upon it, XI. Memoir, Journal Asiatic Society, Vol. XIV. 

* This is exactly a bank of coloured clouds indicating a Cydone coming 
down firom the N.E. or E.N.E. like many of our tracks thereabouts. 



Aurora-Borealis Lightning, 235 

** I observed those modificiitions of lightning more like the Aurora Borea- 
lis, which I have seen in the North sea, or rather more like the Aurora 
Australis, which I hare seen off Van Dieman's Land and New Zealand. I 
have never seen it in low latitudes, but as a precursor of strong weather. It 
gradually lightens up the Western horizon with a sudden dark red glare, and 
thus flickers about for a few seconds and gradually disappears.'* 

" Again visible to the W.S. Westward, the sullen red glare and flickering 
lightning ; midnight squally, sea presenting flashes of phosphoric light in all 
directions. 

*' My note is as follows : 

** I have found while correcting this page for the press, a single instance 
in which this xemarkable kind of lightning is described. It occurs in one 
of the replies to a circular addressed, at my suggestion, by the Hon'ble the 
Court of Directors, E. L C. to their retired officers, requesting information 
on storms in the Indian Ocean and China Seas, by Capt. Jenkins, then 
commanding the H. C. ship City of London : who says, speaking of an ap- 
proaching hurricane in March 1816, in Lat. 12** to 18** South, Long. 78** to 
76** East, for which, warned by his barometer, he was preparing : *' At 
7, the appearance of the atmosphere altered, constant vivid lightning resem- 
bling in the distance the Northern lights, with frequent hard gusts of 
wind," &c. We are not to suppose from its being so unfrequently noticed 
that it is therefore of unusual occurrence ; seamen are so accustomed to 
lightning that they rarely take the trouble to describe it.*' 

The following note is by Capt. Stewartf of the ship Rajaathan, 
printed in my Fourteenth Memoir. It refers to the approach of a 
small but severe Cyclone, experienced by him in the Arabian sea — 

•* On the evening of the 4th December,* I observed a remarkable kind 
of lightning to the North Westward, shooting up perpendicularly from the 
horizon in stalks or columns of two and three at short distances, it was i;iot at 
all bright, but rather of a dullish glare.** 

306. If we consider that the bank of clouds seen at the approach 
of a Cyclone, is the edge or side of a disk, such as that shewn in our 
Barometrical Chart p. 193, and admit that extensive electric action 
is going on towards the centre, while the outer part is a dense ring of 
cloud, we shall understand how this Aurora Borealis-kind of lightning 



* His Cyclone ocdurred on the 5th, and was then travelling up to him 
from the S.E., if it was formed (of which we have no evidence), but there was 
another, and this is very remarkable, raging to the N.N.W. of him at this time 
with the ship Monarch, at about 2** of distance. 
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maj be the reflection of a series of oontinaed discharges seen abore 
the wall of ckmds, just as we see the distant red skj of a fire behind 
masses ai houses or trees, or the reflected flashes of the discharges 
oi a Toleano behind a range of moontains. Continnoas dectric 
discharges (soch as by the waj, no Enropean electncian has eren 
dreamed of), are by no means uncommon in tropical ^■^^•^^^ and 
espeeiallj amongst the Eastern islands. In the Java sea, off die Sooth 
coast of Borneo, it is no exaggeration to saj that the lightning 
sometimes pours down in cascades or columns from the clouds, and 
thu in four or five places at once ! and in Madras roads the dis- 
charges of sheet lightning behind, or rather above, thin transparent 
stratiform and cirrhous clouds, coyering the whole sky, are sometimes 
so incessant for hours together that small print may be read by 
them ; they resemble, in &ct, the corruscations of the glow-worm ! 
Sir X. Faradaj, I observe m a recent paper, but to which I cannot 
now refer, notices a ** distant illumination of the clouds," which he 
thinks, if I recollect rightly, is simply a reflection of distant lightning, 
but no European lightning can give any idea of the terrific magnifi- 
cence of that of the Eastern Archipelago and Eastern Seas in general. 
307. Seaftoiui at which Borricaiies (Gjelones) ocour. 
I have placed here what we a$ yet know of the times at which Cy- 
clones have been known to occur in various parts of the world, from 
which the mariner may deduce, with same general probability, the 
chances of one on his voyage. On this our information at present is 
very imperfect (except perhaps for the West Indies), but nevertheless 
it may be found useful now and then to look at the following table, in 
which the number of Cyclones are marked for the years of which we 
have any record. The use of it will be seen at once to be^ that in 
running the eye along the Ime, of the West Indies for example, we 
see that in certain months more or fewer Cyclones occur; and 
in some none at all are recorded during the long period of years 
shewn by the first column. It is by no means to be supposed that 
we have any accurate registry of these meteors for any part of the 
world, but the numbers given may approach nearer to correctness 
than we should at first imagine, because if a Cyclone was to occur 
out of the usual months or seasons it would be much remarked. 
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The seaman also should not fail to keep in mind, what I have said 
of the difference between Monsoon Gales and Cyclones ; and that his 
monsoon or trade may rise to the strength of a very strong gale, 
but it will still be steady, and his barometer without depression. 



308. Table of the average number of Cyclones in different 
months of the year. 
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309. Whirlwinds and Waterspoilts. There seems, as 
far at least as effects are concerned, so complete a gradation from the 
trifling and harmless dust whirlwind to the larger and mischievous 
ones of the same kind on shore, aU of which become water-spouts 
when they reach or cross water,* to the mischievous fine weather 
whirlwinds which have dismasted ships at sea, and from these again 
up to the great water-spouts and the smaller tornados or tornado- 
Cyclones, that a book on Storms would be incomplete that did not 



* Of which we shall give instances. 
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wivtri to tliem. I fhall petiuqit do so at some lengtli, hut I doire 
to WKf here, ihst I do it without speeia% adroeitii^ anj pntieaha' 
theory, but rather denrons of indifiting firom imoos fiicts what 
qipears highly worth ioqniniig into. 

310. The seanum cannot be too often told that a theoiy, whether 
direetty proposed or hinted at by a writer, or framed afanost nncon- 
eiottsly by himself, is not a ruU^ hot a torch to assist in goiding ns, 
and to be exchang;ed for another as soon as we find a better one ; 
and that it often occurs, that by the very destruction of the wrong 
theory by well obserred facts, we get hold of the right one. I 
proceed first to describe these phoenomena by my own knowledge, or 
by extracts in the order in which I have named them. 

31 L The simplest forms of whirlwinds are such as are not un- 
frequently seen in Europe, but in tropical climates they are far more 
frequent, and indeed in some countries and districts, during the dry 
season they occur daily, and oflen in numbers. On the plains of In- 
dia they are seen most frequently in the mornings, when one or more 
slender whirling columns of dust leaves, &c., are suddenly seen to rise 
and to move about, at first slowly, and then to start off as it were on 
some line of direction, whirling light bodies about as they pass them, 
and when they meet with obstacles, as trees, houses, or the like, 
sometimes passing over them, and at others being broken up and 
lost amongst them. In open spaces they become fainter and dis- 
appear. 

312. No perceptible change of temperature accompanies these 
little whirlwinds, and I am not aware that any electric experiments 
have been performed on them. They appear in India, by the evidence 
of a friend, Mr. J. Brldgtnan of the Goruckpore district, to turn 
indifferently either to the right or left, i. e. either (Ji or Q. This 
gentleman has at my request taken the trouble to observe several, 
with a view to ascertain in what direction they rotated, and he says — 

** I fbrgot to oommunioate to you my observationB on the petty whirlwinds 
which ooour in the oold weather, and about which we had talked two yean 
previously, as possibly having a similar origin to th'e greater ones which consti- 
tute storms and hurricanes. I watched for them with care, but it was a long 
time during that season 1839-40, before any of the phoenomena in question 
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occurred. There were many whirlwinds, but always in a strong breeae 
of which I considered them mere eddies. They turned indifferently N.E. 
S.W. and N.W. S.E., but 'generally the former. At length one occurred 
which was to the purpose ; the day was cloudless and the air stagnant or 
nearly so. It turned the right way (for the theory) L e., N.W. S.E., and moved 
forward at the rate of five miles or so per hour, from N.E. to S.W. I saw no 
more that season, but the following cold weather 1840-41, I saw a great 
number of the kind to be observed upon, viz., those occurring suddenly while 
the surrounding atmosphere is stagnant and undisturbed. The first three 9r 
four were conformable to the theory, and turned N.W, S.E., the next few 
turned the reverse way, the remainder turned indiscriminately, some one way 
and some the other, and I became convinced that th^y depended upon no rule, 
or at least no rule producing uniformity of motion." 

313. In the Journal of the Asiatic Society, Vol. IV. p. 714, Mr. 
J. Stephenson gives several notes on the sand columns which 
he frequently observed on the sand banks in the bed of the Gan- 
ges. He describes them varying from 20 to 100 feet high, and the 
large ones about twelve feet in diameter, having a whirling motion 
and remaining perfect several minutes. The natives affirm that per- 
sons are sometimes killed or hurt by them. The same account is 
given of them in the snowy steppes of the Himalaya mountains in 
Xopreroft's travels, as follows : 

** I had never seen the phosnomena of the whirlwind more common than 
on this plain : It was, perhaps like that of the Arabian desert on a smaller 
scale, raising a column of sand suddenly to a great height at one particular 
spot whilst all around the air was perfectly calm. In general, these gusts 
are not at all dangerous, but strange stories are told of their occasional vio- 
lence in particular spots, and they are said to be sufficiently strong at Digar, 
to carry horses and men off their feet, being accompanied by reports like those 
of artillery. I can confirm the truth of these last stories to a less exaggerated 
extent, having heard on the Digar Pass the wind howling through the crags 
at a very considerable distance, with a noise occasionally like that of a falling 
stone. Possibly an exposed portion of rock had been blown down.*' 

314. In mteb's '' Babylon and Persepolis," they are thus 
described, p. 228— 

** Those kind of aand-tpouta or whirlwinds which are called in India " Devils," 
are very common in the plain of Shirauz, and often present a very curious 
appearance, when ten or twelve of them may be seen at once in different 
places, rising into the air like .huge columns. They are generally seen com- 
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mencing by rinng oat of the earth with Tioleiice like a bunt of snoke from a 
Tokamo, and gradually extending themaelTes npwarda. The people here say 
that they are not formed at night, or in the early morning or evening." 

315. Col. Seid gives at length the description of the great 
moTing pillars of sand in the Nobian desert as seen by Bm<M, who 
at one time counted eleven of them together, and describes them as 
heing 200 feet high though only 10 feet in diameter ; and We know, 
from history and travellers, the undoubted fact that, in the deserts of 
Africa, armies and caravans have been overwhelmed and destroyed bj 
them from the days of Gamliyses to the present time. Colonel 
Seid also quotes Captain Xi jons, describing those of Mexico, which 
exactly agree with what we have said of them, as they occur in India, 
only that Captain Xijons estimates his as from 200 to 300 feet 
in height. Lieutenant Fyers describing those of Western India, 
estimates them at about 18 feet in diameter, and ''some hundred" 
in altitude. 

316. The mischievous kinds of these land whirlwinds seem to be 
nothing more than those just described, but of force enough to destroy 
houses and men, uproot trees and even to tear, break and throw 
buildings down, and they may be traced, in accounts from various 
parts of the world as well as in India, of all sizes ; from a few feet 
up to some hundred yards in diameter, and as occurring in all kinds 
of weather, and by night as well as by day. Many of these also 
in passing brooks or ponds, have been known to assume the ap- 
pearance of water-spouts for the time, and to raise. up the water 
and fish with it. Borsbnrgrb (Introduction p. 9,) once observed 
all these phoenomena together in a whirlwind. He says — 

** I have observed one pass over Canton river, in which the water ascended 
like a water-spout at sea, and some of the ships that were moored near its 
path, were suddenly turned round by its influence. After passing over the 
river, it was o^rved to strip many trees of their leaves, which, with the 
light covering of some of the houses and sheds, it carried up a considerable 
way into the atmosphere.'* 

317. We cx)me next to the singular class of fine-weather whirl- 
winds, or those which appear in comparatively fine weather at sea, 
which suddenly and seriously damage or dismast ships, committing, 
like those on shore, all sorts of mischief, from carrying away studding- 
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sail booms and royal masts^ to downright dismasting ; these seem 
from the accounts which I have met with in print, to occur mostly 
(or always ?) in the day-time, and indeed their whirlwind character 
is not so well distinguished at night. Most seamen have met with 
the lighter sorts, but the more serious ones are fortunately not 
common, and indeed we are not certain, from any of the published 
accounts, that they are whirlwinds forming miniature Cyclones, as 
they are usually confounded with the white squalls, so well known 
to seamen, and which rather appear to be straight-lined winds of 
excessive violence, but which are seen approaching, and in fact 
named from their whitening the horizon with foam like a mass of 
breakers, or from appearing at first like a white cloud. 

318. Colonel &eid quotes the instance of the ship Sir Edward 
Paget, which lost her fore and main masts in a sudden squall shortly 
after leaving Madras roads ; but the newspaper accounts, to which I 
have referred, are very incomplete, stating that it was a sudden squall 
only, and that reports were current that both masts were rotten, &c., 
so that it is impossible to say 'what were the circumstances. 

I am indebted to a friend for a very remarkable instance of an 
American ship, commanded by a Captain Falrfleldi the name of 
which is not recollected, a trader between America and Europe, 
being in the middle of the Atlantic, with so little wind that- the 
Captain was in the act of looking up at the flapping sails, and 
observing to the mate that they must carry on all they could to 
make a passage, when on a sudden, and without the least warning, 
the vessel was dismasted and sunk by a whirlwind, a few of the crew 
and passengers with the Captain escaping in one boat. The Captain 
was much blamed by some parties for having quitted the sinking 
vessel too soon, but the general opinion amongst nautical men was 
that no blame could be attached to him.* This would appear to 
have been very distinctly the kind of violent fine weather whirlwind 
of which we have all heard accounts. 

* I mention these details, as they may serve to trace out the accounts of this 
extraordinary meteor, which I am told were published in America, in full 
detail, in the newspapers of the day. 

2 K 
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319. The bull's-eye (olho de hove?) or bull's-eye squalls, of which 
we hear and read on the coast of Africa, and which the Portuguese 
describe as first appearing like a bright white spot at or near the 
zenith, in a perfectly dear sky and fine weather, and which rapidly 
descending, brings with it a fiirious white squall or tornado, may be 
a strongly marked kind of these squalls. The white Uoud is alluded 
to in X. Ctoldberrj's account of the tornadoes, see p. 173. 

In a large collection of logs and notes sent me by the Hon'ble 
East India Company, occurs the following, in a letter from Captain 
Joblinsr of Newcastle, who at the time alluded to commanded the 
ship Eandiana, which seems as it were to connect the whirlwinds 
with the white squalls and tornadoes on the one side, and it may be 
with the larger Cyclones on the other ; though we have not unfortu- 
nately any veermg of the wind noted. It is remarkable also, as 
occurring within the dangerous space which I have named the hur- 
ricane tract, see p. 34. 

" On Sunday 4th October 1840, Lat IS"" South, Long. 86* 9' East at 9 p. k., 
a hurricane commenced from North (without any warning ; it was a dead cahn 
at 8** 15' p. M.), which carried away our three topmasts, jib-boom, and sprung 
the mizen mast, laying the ship right on her beam ends. It lasted with the 
utmost fury for four hours, and then moderated as suddenly as it com- 
menced. My barometer rather rose than fell previously to it, and was never 
below 29.65. This was a most extraordinary occurrence, and so sudden 
that the men were up shaking the first reefs out, and I had only just time 
to call them in ofF the yards before the masts went over the side. I only 
gave the orders for them to come in from observing the extraordinary ap- 
pearance of the water to windward. It was like a solid mass of breakers 
coming down like Kghining upon us,** 

In the Bengal Hurkaru of November 10th, 1831, is the following 
account of a whirlwind, which seems nearly similar to that of Le 
Paquebot des Mers du Sud. 

Diamond Harbour, Ship St, George, Captain WlUSf Norem- 
ber 8th, 1831. 

" I must now tell you of our misfortunes. On the 1 5th September, being 
in Lat 35"* SO' South, and Long. 44*" East, we met with a whirlwind, which in 
a minute carried away our fore-mast by the board, the main-top mast and 
muten top-gallant mast, and we afterwards found our jib-boom and mizen-Cop 
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mast were sprung. Finding the vessel to steer well under jury-masts, the 
Captain pushed on for Calcutta instead of the Mauritius, and arrired in 
four months £rom pilot to pilot." 

I have met with no farther details of this whirlwind. 

320. BorBbnrgrh. (Introduction, p. 8) says that he has 
passed through the vortex of water-spouts that were forming, and 
that there is a whirling motion. Mr. Walker, H. M. Dock Yard 
Plymouth, quoted hy Colonel Reid, p. 492, says that he has sailed 
through a water-spout m the Bay of Naples, and that its rotation 
was with the hands of a watch. Both of these cases relate of course 
to small water-spouts, the foUowing to larger ones. 

321. In Franklin's letters there is a paper of extracts from 
Hanipier'B voyages, which was read at the Royal Society, and one 
of the water-spouts described in it, which appears to be cited by 
Hampier as an instance of the danger of their breaking, as it is 
called, over a ship, is well worth quoting here, as shewing that the 
sea water-spopts are really whirlwinds, and sometimes dangerous 
ones. 

'* And now we are on this subject, I think it not amiss to give you an 
account of an accident that happened to a ship once on the Coast of Guinea, 
some time in or about the year 1674. One Captain Records of London, bound 
for the coast of Guinea, in a ship of three hundred tons, and sixteen guns, 
called the Blessing, when became into latitude seven or eight degrees north, he 
saw several spouts, one of which came directly towards the ship, and he having 
no wind to get out of the way of the spout, made ready to receive it by 
furling the sails. It came on very swift, and broke a little before it reached 
the ship, making a great noise, and raising the sea round it, as if a great 
house, or some such thing had been cast into the sea. The fiiry of the wind 
still lasted, and took the ship on the starboard bow with such violence, that 
it snapt off the boltsprit and foremast both at once, and blew the ship all 
along, ready to overset it ; but the ship did presently right again, and the 
wind whirling round, took the ship a second time with the like fury as before, 
but on the contrary side, and was again like to overset her the ol3ier way, the 
mizenmast felt the fiiry of this second blast, and was snapt short off, as the 
foremast and boltsprit had been before. The mainmast and maintop-mast 
received no damage, fbr the fiiry of the wind (which was presently over) did 
not reach them. Three men were in the foretop when the foremast broke, 
and one on the boltsprit^ and fell witii them into the sea, but all of them 
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were sared. I had this relation from Mr. John Canby, who was then quarter- 
master and steward of her ; one Abraham Wise, was chief-mate, and Leonard 
Jefferies, second-mate." 

322. Next to this we may place from ZMC. Peltier's work, p. 
274, who has taken it from the Physico-chemical Institutions of Far 
ther Pianolnif who had the accounts from an eye-witness, the 
following instance of a Mediterranean polacre, which was entirely enve- 
loped in a spout in the Ionian sea, opposite to the gulf of Sydra. 
The relation is as follows — 

'* The wind was E.N.E. and against us. The sea was much agitated, the 
sky covered with very low black and thick clouds, which the day being far 
advanced, made complete night before the usual time. Also at once the wind 
changed to N.E. and we tacked to the Northward ; all the sails were taken 
in except the four large ones. The wind changed anew, and the Captain 
tacked to the East, and the wind changed again. These changes arose from 
our approaching the place where the spout was forming. In an instant we 
were surprised by thick clouds which passed between the sails and the masts. 
This was the beginuing and arrival of the spout. All sail was taken in as 
quickly as possible. But now the spout had come upon us, it united itself 
to the sea, and turned the poor polacre about like a wooden shoe. Her head 
was in a moment at the 32 points of the compass. We then felt a 
trembling or shaking from above downwards. Sometimes the wind forced 
the vessel against the sea, sometimes it lifted it up ; as much so at least as its 
weight would allow. The wind having turned the vessel round continually, 
now began to heave her strongly on her side and on the sea. Then^we felt 

that the vessel was raised forward and depressed abaft We thus 

remained motionless, and trembling and praying during the whole time that 
the spout lasted, like a person at the bottom of a well, who is looking up- 
wards. The action at last ceased suddenly, together with the violence of 
the wind, and the spout left us in quiet after a terrible farewell shock. It 
left us at a distance afterwards, but all tl^e night we had a heavy sea, with 
strong variable winds." 

Making every allowance for the vivacity of an Italian imagination, 
and the alarming predicament in which the narrator certainly was, 
there is still here much which gives us an insight into what the 
state of a vessel so situated must be, and what precautions should be 
taken in such cases ; as well as into what electric processes are going 
on within a water-spout, for every person acquainted with electricity, 
will see in the apparently fanciful liftings and throwings from side. 
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to side of this vessel, and of the one cited by Dampiery exactly 
the alternate attractions and repulsions so familiar tQ every elec- 
trician in many experiments. 

323. We have seen that whirlwinds on shore certainly so far re- 
semble water-spouts, that they lift water and fish. There is equally 
no doubt, that when sea water-spouts reach the shore, they become 
whirlwinds, of which the following are very clear and distinct 
instances. 

My friend Captain B. BowOf Naval Assistant to the Commis- 
sioner of Arracan, writing from Kyoo Phyoo on the 12th May, 1843, 
says — 

*'In the absence of anything more remarkable, I may mention to you the 
interest we all derived from witnessing the formation, and full action of four 
large water-spouts, all appearing at the same time, so that the eye could not 
sufficiently dwell on as it were, and admire the one, without being j(^alled off to 
observe the other. The 9th instant, was ushered in with hot sultry weather, 
and a heavy dense cloud hanging over the offing, from which very suddenly 
four cones made their appearance, and rapidly elongating, reached the surface 
of the sea, which under their influence acquired a circular motion ; an immense 
column of whirling spray joined on to the lower ends of the cones, being 
driven along with each of them before the wind, right on to the shore, from a 
distance of about 3^ miles. Only one of them, however, reached the land, and 
that went tearing and revolving along, taking up clouds of dust and leaves, 
and going at a rate of at least four knots, and had any thing light been in its 
way such as a light shed, or an insecure roof, I have no doubt it would 
have carried it off. The description of a water-spout in HorBburgrl^'i^ 
Directory so exactly tallies with our observations here, that nothing new is leffc 
to be said, and to enlarge on the subject would be mere plagiary, but I am 
induced to notice these phcenomena from the unfrequency of four large onto 
being seen in such perfect action at once, and so near to the observer ; I have 
seen hundreds of them at sea, but they generally dispersed before fully form- 
ed, and this made the present ones appear the more remarkable ; the sides of 
the several cones also presented a curious spectacle, dilating and collapsing as 
though emptying themselves of their surcharged weight of water ; they were in 
fidl force for about 20 minutes, and after they had disappeared, we had a 
refreshing thunder storm with rain." 

In a subsequent letter Capt. Kowe states that the gyration of 
the water-spouts, was with the sun, or (^ which is the direction for 
the Southern hemisphere. 
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324, It woald seem from the foregoing, and from sereral instances 
given by m. PeltitfTf in his work, as also by Franklin, in a 

letter from W. Bferoeri describing the water-spont at Antigna, 
which was a spont (one of three) which came np the harbour, and 
on "landing" became a nnschierous whirlwind, moving houses and 
killing three or four p^sons by the falls of timber, that the fine 
weather water-spouts, are certainly whirlwinds when they reach the 
shore, but there is another class of them which I have not seen 
adverted to yet, but which the sailor should be made fully aware of, 
and which form altogether a new phoenomenon. These are the 
water-spouts or whirlwinds, which appear in the midst of severe 
Cyclones, of which the following are instances: 

325. In my Hid. Memoir, Jounial Asiatic Society, Vol. IX., in 
the log of the Barque Tenasserim, Captain Tapleji lying to off Cape 
Negrais, towards the close of a severe Cyclone,* is the following — 

29th April 1840.— "At 1 P. M., up foresail, a yery threatening appearance to 
the Southward. At 2-30, wore ship to the S, W.f at the same time to clear a 
whirluiind. By this manoeuvre allowed the whirlwind to pass about 200 yards on 
the lee quarter. Furled every thing to a storm main try -sail and hove to again.** 

This phoenomenon, I thought so extraordinary, that I addressed 
some queries to Captain Tapley on the subject His reply is as 
follows — 

** I have much pleasure in giving you answers to your inquiries as nearly 
as I can. At I p. m., 30th April, by Nautical time, (but by Civil time the 29th} 
a very threatening appearance to the Southward ; ship's head East, a terrific 
aquall from the S.S.E. rising very rapidly, and having a very blowing ap- 
pearance. When the squall was within two miles of the ship perceived a heavy 
whirlwmd flying to the N.N.W. ; immediately wore ship to the S.W., or first 
to the Westward, to give the ship way through the water ; by doing so, al- 
lowed the whirlwind to pass the ship ; when passed, brought the ship to the 
wind, clued every thing up, and furled all. Soon after, about 10 minutes, the 
squall took the ship from the S.S.E., ship's head about S.W., blowing a com- 
plete hurricane, could not see half the length of the vessel on the water, owing 
to the tops of the sea being blown by the force of the wind, and a deluge of 

* She was in, and standing to the Northward but of the edge of the Cyclone 
in which the Nusserath Shaw, Marion, and other transports of the China Ex- 
pedition were dismasted and suffered great damage. 
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rain at the same time. I cannot remember how it was turning as we were 
anxious to turn out of it ; it was going round at a furious rate, and disap- 
peared in the rain to the N.N.W. I do not recollect any lightning at the 
time. We could not discern it until it had approached prettj close, and then 
the most we saw was the foaming of the water travelling up in a rapid pro- 
gress. The day had been fine and a little clear for a few hours, but blowing 
hard. At the time this squall appeared, the sky all round assumed a threat- 
ening appearance, and squalls gathered and rose rapidly. After this severe 
squall, the weather kept bad during the remainder of the 24 hours." 

In my Tenth Memoir, Journal Asiatic Society, Vol. XIII., in the 
log of the Coringa Packety which vessel experienced a small, but 
severe Tornado-Cyclone off Trincomalee, while a large one was cross- 
ing the Bay a few degrees to the North of her, is the following ac- 
count of it. 

*< 19tft May 1843. Daylight blowing a tremendous gale from E.b.S., the sea 
running in pyramids, and the ship labouring very heavy. 8 a. m. Barometer 
29-30. 10-30 A. M., a very large water-spout formed within about two cables 
length from the ship, passed across her stem, and hove the ship 'round head 
to wind; the faU of water on board was tremendous. Observed the barometer to 
rise immediately to 29.45." 

326. But the most tremendous oi tl>ese whirlwinds or water-spouts 
occurring in the midst of Cyclones, is the following from the log of 
the barque Duncan, from Cadiz to Calcutta, which vessel experienced 
from the 28th to the 30th March 1846, a severe Cyclone in Lat. 
14i** South, and Long. 79° to 78° East (Track ii on Chart No. II.) 
In the remarks of the 29th, Captain Fawoett, says — . 

** About 6 A. M., a most singular phoenomenon occurred. About two miles 
astern of the ship, the water was rushing and foaming up to an astonishing 
height, gyrating roimd the centre, and passing the track of the shi<p with as- 
tonishing velocity. The diameter or breadth of the vortex of this whirlwind 
could not be less than two mUesfrom the appearance of its spread; and how far 
the circle of its attraction extended, I was unable to guess.** 

The ship was at this time lying to with the wind at N.E.b.E. 
and her head to the N.W., so that this whirlwind which bore to the 
S.E. of her could not be the actual centre of the Cyclone, which in 
that hemisphere was to the Westward of the ship. The Simpieso- 
meter which was well observed during the Cyclone seems to have 
given no particular indication at this time. 
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A whirlwind or water-spout (or a compound of both, which this 
seems to have been) of two miles in breadth must bring with it 
however an awful risk to masts, and to ships of which the hatch- 
ways are badly secured. 

327. But we have even an instance of the transformation of a 
water-spout into a storm, though the word used being temp^te, we 
cannot affirm that it was a Cyclone. The following is translated at 
length from ZMC. Peltier's work, p. 258, in the Chapter giving the 
detailed relations of water-spouts. 

Atlantic Ocean not tar from the Gambia River, 2nd 
September, 1804. 

No. 41. Day and night water.spout {tnmibe), which lasted fourteen hours ; a luminous column 
ill its whole diameter ; complete calm before its formation} sky excessively overcast; fright- 
All storm (tempAte) during its existence ; pleasant breese from the West afterwards. 

** I owe to Doctor Zseymerie the account of a spout (trombe) which he 
saw on the 2nd September, 1804, being on board of the cutter Le Vautour, 
This vessel sailed with letters of marque (a privateer trader?) and was 
coming from Cayenne towards the coast of Africa; they were not far from 
the Gambia when this meteor occurred. Before the spout was formed it was 
a dead calm. The preceding days had been very hot, and since the morning 
the sky had been covered with numerous thick clouds. The cutter was 
chasing an English slaver, when all at once they saw a column of water of 
about a hundred metres'^ which rose up from the sea and went upwards to 
join a column of vapour which descended from a cloud. At this moment the 
calm ceased and the tempest (tempete) began to blow with violence. We have 
preserved Doctor Zseymerie'B expression of a column of water though we 
are persuaded that it was not liquid water of which it was formed, but water 
in the state of a dense vapour, as has repeatedly been shewn. Tliis column 
was luminous in its whole diameter ; it had a phosphorescent appearance and 
was slightly yellow or fawn-coloured. The sea itself was on that day 
resplendent with light, and the vessel left after it a long track of fire. This 
spout as well as the storm (tempete) which accompanied it, lasted fourteen hours, 
and caused numerous shipwrecks on those coasts. It did not terminate till 
four in the morning of the following day : so that it had commenced about 
two in the afternoon, and had lasted a great part of the night. 

Observation (by UK. Peltier J. I think that the luminous state of the 
cone of the spout would be often observed if this meteor occurred frequently at 

* About 328 feet ; and in diameter no doubt is meant, by what follows, 
though not so expressed. « 
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night from the preceding facts,* the column was formed of vapour and not of 
liquid water, the phosphorescence of the .waters of the sea exists no longer in 
the column ; the light by which it was pervaded can then only be derived 
from the infinite fcontinualj discharges which constitute an electric current 
and not from a true phosphorescence." 

328. We may remark on this, as to the light, though it is strik- 
ingly analogous to what we know has taken place in some Cyclones 
(p. 166, Note) that, allowing the water at the base to have been mere 
vapour, if it rose from the sea it might undoubtedly, even in that 
state, be still phosphorescent; but apart from this, the storm following 
or accompanying the spout is always of very great interest. Unfor- 
tunately being a privateer, and apparently a colonial one, there is no 
hope now of obtaming a copy of the Vautour^s log by which we might 
clear up the question of what kind of a storm (temp^te) it was ; and 
if, which also is doubtful, the spout lasted all the time ; for we can 
hardly suppose in spite of what is said, that the vessel remained in 
sight of it. 

The expression used, and which I have exactly translated, may 
be intended to convey that the spout was seen in various places by 
the vessels shipwrecked ? 

329. We must not pass by another peculiarity in wind and water- 
spouts, which is, that great numbers of them are described in the 
different relations collected by authors, as being accompanied by 
noises of all kinds and degrees ; " from the hissingf of a serpent to 
the noise of heavy carts on a rocky road," says M. Peltieri or of 
*'a cascade falling in a deep valley," say other accounts ; and these 
noises are usually more violent on land than at sea. 

330. In reference to the peculiar noises heard at the passage of 
the centres of Cyclones § 212 to § 21 6 p. 159 this is remarkable, and 
deserving of future attention ; as is also the fact frequently referred to 
by the accounts given in M. Peltier's work, that the sea often 
shows, at the commencement of water-spouts and even of tornadoes, 

'^ Adduced by M. Peltier in his work, from which he concludes that 
the lower half of the column of a water-spout is not water but dense vapour; 
in which he agrees with most other writers. 

f BorBburgrb (Introduction, p. YIIL) mentions the hissing. 

2 L 
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a remarkable i^tatum like a boiHng (bauillonement). This on a 
larger scale may be a pjnramidal sea, if we allow electricit j to hare 
any part as the cause, or crcn as the effect, of a tyfoon. 

331. It may be nsefnl here to give some account of M. Peltier's 
able work, Sur Us Trtmbes*, which not haying been translated into 
English (that I am aware of) is probably unknown to the majority 
of my sailor-readers at least ; yet its contents are often so essential 
to the right understanding of much that we have to set forth in this 
Part, that I should not fairly accomplish my purpose of placing 
before the seaman, in a plain and intelligible form, all that is known 
of our new Science in all its relations, and of indicating what has yet 
to be enquired into, did I not make him acquainted as briefly as I 
can with the contents of the work. 

332. M. Peltier's view then of land and water-spouts (or of 
whirlwinds and water-spouts, which the French class together in their 
word Trambe, but of which he perfectly preserves the distinction 
in his descriptions and experiments) is, that they are, ''but transfor- 
mations of another meteor." And this meteor he affirms to be an 
electric action; not simple, but one compounded of the electric 
state of the cloud, and of that of each separate globule or particle of 
air or vapour, composing it, and generally speaking analogous to 
thunder-storms in many points, but acting with greater intensity. 
He affirms and shows by many proofs, that the visible clouds above 
are not the only ones in the atmosphere, but that there are also 
invisible (because transparent and uncondensed) ones ; which like 
the others may be electrically charged, and produce the same phoe- 
nomena, though perhaps in a weaker degree. 

333. M. Peltier proceeds then to point out what are strictly 
the essential phoenomena to constitute a trombe, (whirlwind or water- 
spout), and what are those which do not appear to be so, or which 
occur only incidentally ; and amongst these last he places the whir- 
ling motion, and currents of air forming a whirlwind, as not being 
constantly observed in them. 



* ObtervatioHs ei Recherches experimentales star le$ causes qui concourent a la 
/ormation des Trombes, Par M. Ath. Peltier, Paris. H. Cousin ^840. 
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334. He then proceeds by various ingeniously contrived and in- 
structive electric experiments^ by conductors with balls and points^ or 
a single pointy to reproduce upon leaves of copper-foil ; dust and smoke 
of resins over water; and upon water alone ; gyratory movements ; re- 
pulsions from the centre ; horizontal and vertical whirling clouds in 
the smoke ; bosses or umbels of water* ; deep depressions in itf ; the 
raising of light bodies ; the production of vapours ; and even vapours 
of pure water from an acidulated mixture ; accounting thus, as he fairly 
observes, for all the essential and usual phoenomena of spouts. 
He adduces then many relations of land and water-spouts which 
have shewn all the electric phoenomena, and concludes the first part 
with tabular statements of spouts (tromhes) and of all other analo- 
gous meteors, so as to give a complete and highly convincing body 
of evidence in a small compass. The second part of the work 
consists of the detailed accounts of the various instances cited in the 
tables. The whole is indeed well worth the perusal of meteorologists 
and of seamen, for the numerous points of relation which it shews with 
Cyclones, and of enquiry which it suggests to every intelligent man. 

335. M. Peltier has collected in his work in three tables, 137 
accounts of water-spouts, beginning with The venot's in 1 6 74 . The 
results of these, of which we should note that 66 are properly water- 
spouts seen at sea, or on lakes, rivers, &c., while the rest are whirl- 
winds or i(^W-spouts, or electric columns acting on land, he states 
to be as follows — 

"In the 137 instances cited — 

37 Spouts:( have had a g3rratory movement, continuous, or with some intermit- 
tence or but for a short time with others ; frequently only a portion of the 
yapours had this gyratory movement. 

* An experiment known since the days of the Abbe Kollet (a contem- 
porary of Franklin) remarks BK. Peltier. 

f Often seen and noted in accouiits of water-spouts at sea, and from X. 
Peltier's experiments, it would seem that alternate risings and sinkings can 
be produced, forming miniature waves. 

% As just remarked, the French use the word Trmnhe to express both a 
water-spout, and what we should call a whirlwind. Thus, they would have 
no separate word to express the sea and shore-spouts described at pp. 245, 246, 
assuming as is there shewn, that the meteor is but one and the same. 
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25 are noted as having no gyration, or this may be directly inferred from 
the details. 

The accounts of the other spouts (trombes) not specifying if there was or 
was not any gyration, the presumption is in favour of the negative, for an ac- 
count indicates what existSf and not what does not exist.* 

33 are stated to have occurred during a more or less perfect calm : we 
might add to these, those which have taken place during a light wind or a 
regular breeze blowing from one side only. 

56 have been accompanied by thunder, lightning, or electric signs of this 
kind. 

10 have occurred beneath a cloudless sky. 

19 have exhibited vapours ascending within the column, 7 have shewn 
descending vapours. 

15 accounts are relative to several water-spouts together. 

7 spouts have been double, triple, &c, (multiple) ; some have divided and 
reunited. 

15 have carried up liquid water, and some accounts shew that the sea was 
hollowed out below in a conical shape. 

3 water-spouts at sea in which ascending vapours were distinguished, having 
been crossed by ships, have discharged/re«A water. 

6 spouts took place at night 

3 wore formed between the clouds.*' 

336. There appears then no reason to doubt^ that most, if not all 
water-spouts are in point of fact whirlwinds, i. e., are whirling round 
at the visible part or column, and that they are probably surrounded, 
as Professor CBrsted thinks, by an invisible column of air which is 
also a whirlwind, and this view is moreover confirmed by several ex- 
amples, adduced by Col. Reid. I believe also, that most sailors 
would be able to corroborate it. The last well recorded instance 
we have of its being clearly and indubitably shown, is that of the 
water-spout which passed through Sir Robert Stopford's fleet 
near Vourla, of which the rotation was clearly seen; it also 
*' shook the ships' sails violently, and small articles were whirled 
about as in a land whirlwind.'' Reid. 

* K. Peltier forgets here that, in relations «f all kinds, every thing de- 
pends on the accuracy, and memory, and habits of mind of the observer and 
relator ; and that in a number of narrators, some from negligence, or from sup- 
posing the turning round to be admitted of course, or as of no moment might 
omit to state it 
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As to the direction in which they turn, this seems to be quite 
uncertain, as far as all authorities go. 

337. The great water-spout which fell on the Island of Teneriffe, 
in Not. 1826, appears by Mr. Aliaon'B relation in the Philosophical 
Magazine, to have been at once a water-spout on the island, discharg- 
ing enormous volumes of water, and tearing up the soil, and even the 
tufa rock, into deep ravines, while numerous globes of fire were seen at 
sea and on shore and a true Cyclone was blowing out at sea. How 
far all these were connected it is impossible to say, from the im- 
perfect nature of the accounts, but the circumstance of their occurring 
together, and on and about a volcanic island, is of great interest. 

338. Commenoement and breakingr up of Hurrioanes. 
The most natural questions which arise in the mind in considering 
these meteors, are the constantly recurring ones Oi " Where and how 
do they begin i'" " Where and how do they end ?^* and we are yet in- 
volved in utter mystery as to these two essentials to the history and 
right understanding of Cyclones. It is clear that there must be 
some beginning, and an ending somewhere; but none of our researches 
have as yet disclosed to us any thing on this subject beyond remote 
conjectures, and vague probabilities. 

839. Mr. Thorn thinks, p. 163 to 164, that in the formation of a Cyclone 
** it may embrace several small vortices formed by the gradual effects of the 
wide exterior circle in withdrawing air from the internal space.*' 

The following instances, both of which have occurred in the Bay 
of Bengal, and at or about the commencement of a Cyclone of great 
severity, seem to me worth recording. The first is from a letter 
from Captain Bnoktoni of the brig Algerine, printed in my 
Seventh Memoir, Journal Asiatic Society, Vol. XI. This vessel 
appears, not improbably, to have had a Cyclone overhead, which 
crossing the Bay from the Southern Andaman to Point Palmiras, af- 
terwards became the Calcutta Cyclone of the 2nd and 3rd June 1842. 
There must be an error in the reading or the Zero point of the baro- 
meter I presume? and that it was 29 and not 28 inches. 

« On the 28th May, in Lat. 10° North, Long. 92* 26' East, the sky became 
a perfect dense mass of black clouds, with the scud flying rapidly past from 
N.E., S.E., and W.S.W., the wind light, and the sea rising in bubbles, as if 
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the wind wa« blowing from every point of the compass, hissing and rising up 
in bubbles like a boiling cauldron. Here the barometer fell to 28.60. ; this 
being excessively low for so low a latitude induced us to make every prepara- 
tion for severe weather. From this time until the Ist Jime, Lat 15*^ 25' 
North, Long. 87** 58' East, experienced an increasing gale steady from S.S.W. 
to S.W. by W. with much lightning, and a very heavy appearance all round. 
The barometer rising and falling according to the strength of the squalls, or 
the preponderance of rain from 28.70 to 28.56. On the 2nd (civil time,} the 
gale increased so as to oblige us to lay to, the barometer having fallen to 
28.45 (Lat. 17° 20' North, Long, 87" 6' East) 

" At 9 A. M., experienced a cross sea setting in from S. W., N.W., and N.E., 
the former preponderating; the rain pouring down in torrents, the gale 
increasing, and the squalls blowing with fearful violence from W.S,W., and 
shifting suddenly from that to N.W., N.N.W., and as far as North; the 
barometer gradually falling until it came down to 28.18 ; at midnight more 
moderate, the barometer up to 28.36. Steady gale from S.W.b.W. decreasing 
toward noon when Lat. 19** 10', Long. 86** 42' so as to enable us to make sail 
3 H. p., until llh. 30m. p. m. of Friday, when the barometer again fell to 
28.20, during a most severe squall from N.W. Fabe Point was then bearing 
about N.W. 12 nules." 

340. The next example is that of the ship Vernon, Captain 
VoBBf from England bound to Madras^ in a note dictated to me and 
subsequently corrected by him. It commences on the 26th Novem- 
ber 1845> and at this time, or rather between the 27th and 28th 
severe Cyclones were raging both in the Northern and Southern 
hemisphere, and between the same meridians, though distant about 
13® of latitude from each other, with a heavy "Westerly monsoon 
blowing along the Equator. These Cyclones form the subject of 
my Eleventh Memoir, (Journal Asiatic Society, Vol. XIV.) and on the 
28th, the Vernon was distant at noon about 400 miles from the 
centre of the nearest Cyclone then raging, though in two days more 
another (for there were two in the Northern hemisphere) was de- 
veloped on this very spot. The Vernon is a remarkably fine frigate 
built East Indiaman of 1,000 tons, belonging to Messrs. Green 
and Co. 

'* Ship Vernon^ November 26^A 1845. It began to get gloomy and the clouds 
were whiriing about above in a remarkable manner, wind variable from the 
Eastward below, and in puffs. Barometer not much under 30.00 (about 29.95.) 
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" Oft the 21 ih. Barometer had fallen to 29.85, dark and gloomy weather, 
still variable from N.E. to East with squalls, confused swell all round, 
clouds very low and lowering, with appearance of bad weather, Lat. 9° 6' 
North, Long. 85** (X East, Bar. 30.0 Ther. 83°, clouds still moving in all 
directions ; kept snug at night ; very squally with rain from East to N.E. sea 
getting up. 

" Onihe 2BtlL At Daylight wind, Bar. at 29.70, every appearance of bad 
weather, wind increasing, variable and threatening from E.S.E. to N.E. Double- 
reefed, &c. and sent down royal yards towards noon. Lat. by acct. 10** 46' 
North, Long. 84° 7' Bar. 29.80 Ther. 78°, We appeared to have got between three 
clouds ; wind then came in hard squalls (ship with top-gallant sails furled 
and courses up, topsails on the cap and reef-tackles close out) Forked 
lightning but not much thunder, squalls from N.E. then North and N.W* 
and right round, and thus the ship went round six turns in ahout 30 minutes 
following the wind, with after yards square and head yards braced up. The 
rain falUng literally in heavy sheets, so that it was hardly possible to stand ; 
the men obliged to hold on, decks half full of water. The wind not moderat- 
ing with the rain, but blowing in severe gusts. After this the wind steadier 
but still from about N.E. to E.S.E. with sharp squalls obliging us to lower 
the double reefed topsails, very dark and gloomy. 

" On the 29th ; more moderate, still blowing hard with gloomy weather till 
sunset, when it became finer." 

34 1 . With the foregoing examples, and remembering what has 
been said with respect to whirlwinds jand water-spouts, we may ven- 
ture to consider a little how Cyclones may commence. It is much 
too soon to affirm, or almost to suppose, that they do commence in any 
one particular way, and we must remember also that even to describe 
clearly the mode or modes of action (for there may be more than 
(^le) by which they commence, could we do so, does not at all affirm 
any thing of what causes these actions. In a word, that we are here 
essaying to describe, or suppose, effects and not causes ; and if I give 
any space to the discussion of what we are yet so imperfectly 
informed of, it is because I think it very essential that the thoughtful 
and careful mariner, as well as all who desire to aid us, should, to use 
a sporting metaphor, be put upon the tracks and scents by which 
they may furnish us with useful notes. 

342. A Cyclone, then, must commence, at sea, beneath, upon, or 
at some distance above, the surface of the ocean. That it commences 
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beneath the ocean we have no sort of evidence or of analogy to lead us 
to suppose : and we are therefore reduced to the last two cases; i. e. 
that it commences at the level of the ocean or in the atmosphere. 

343. Now the proposition that Cyclones begin at the surface of 
the ocean is certainly a highly tenable and probable one ; so far as that 
we assume that a vortex of any size, or form, or force, may be pro- 
duced and sustained for any length of time, by counter streams of 
wind, of sufficient force and dimensions, meeting side by side, and 
thus generating, as in water, a circular motion. If they met direct 
in front of each other we should look rather for a calm, or at most 
a succession of small whirls. 

But beyond this we are stopped ; for we are much at a loss to 
imagine how two mere monsoon gales can generate forces so far 
above their own velocity, and then this theory affords us no sort of 
clue to the progressive motion, which is as extraordinary, if not more 
80, than even the rotation. 

344. One would suppose also, that we should have had, far more 
frequently than we have, some traces of commencement in segments ; 
as in Mr. aeohendorf^s dust whirlwinds, p. 1 65, or in vortices as in 
Mr. Thorn's supposed case. We have also another difficulty of no 
small magnitude in this hypothesis (supposition) that the Cyclones 
are whirls produced by opposite or lateral streams of air at the 
meeting of the trades and monsoons ; which is, that it seems to 
prove too much ; for, if we admit this, why not also allow that, at least 
for the six months in which a monsoon crosses, or is opposed to, the 
trades, there should be a constant succession of the Cyclones ? while 
it is notorious that they only happen during certain months in most 
parts, and sometimes none occur in the season, and they are moreover, 
to all appearance, and as far as surface winds are concerned, generated 
both within the trades and without their limits and those of the 
monsoons. 

345. The remaining possibility then is this — Are they originally 
formed Above the earth, and do they descend horizontally (as 
horizontal disks) or inclined at an angle, and of a considerable size 
at first ? for we know that they both dilate and contract, as whirlwinds 
and water-spouts do when in action, at the surface of the earth. 
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346. Every theory which pretends to account for any natural 
process, such as a meteor like our Cyclones, should account fully for 
or admit all the principal phoenomena of it. If it does not do that» 
it cannot answer the questions put to it. Let us see how far the 
theory, that Cyclones may he formed in the atmosphere and are in 
fact disk-shaped vortices, descending from ahove, will do so. 

1 . The Cyclones may be so formed, either electrically or by the 
mere dynamical (mechanical) forces of currents of air causing whirls 
or whirlpools. 

2. They may be formed, both at the sides and at the upper and 
lower surfaces of different strata of clouds. In the last case the 
action is more probably electric than in the former. 

3. Being once formed and in action, they may either rise higher, 
or descend or plunge downwards, from various causes. 

4. They may also be admitted to extend themselves greatly, or 
to diminish in diameter ; and finally to exhaust themselves by their 
own violence; or to break up and disappear on reaching the land 
from seaward. 

5. They may be supposed as in the analogous cases of water- 
spouts to have a calm centre, however this is formed and sustained. 

6. They might have great developments of clouds and rain, and 
sometimes of electricity, both at the centre and circumferences. 

7. They would be more apt to be generated in parts where the 
upper currents of the atmosphere, of various temperatures, degrees 
of moisture, electric states and other differences, may be supposed 
to meet in large bodies, than in those parts where perhaps these 
currents are more regular, and less Uable to be in states widely 
differing from each other, or to be interfered with by their contact 
with, or approach to the earth, and its constant electricity. 

8. They might also, from many causes, not be disks parallel (truly 
tangential) to the surface of the globe, but be inclined forwards. 

9. As they are certainly disks, if we suppose them at first truly 
horizontal above and below, they must, when pressed down to con- 
tact with the earth over a space of 300 miles, be much thinner at 
the centre than at the edges. A flat disk, of 300 miles and ten 
miles high at its edges, would be but 7-2 miles high in the centre ; 

2 M 
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supposing that it did not curre, but remained horizontal above and 
only curving below ; becoming thus what is called in optics a plano- 
concave lens ; and one of three miles in height at the' edges, only 
two-tenths of a mile thick at the centre. 

10. If generated above the surface of the earth, and by electric 
causes, there might be, according to the nature of the electric action, 
as we have seen by HI. Peltier's experiments at p. 251, a disk or 
umbel of water raised at the centre, which would move onwards with 
the electrified clouds above ; or in some cases there might be a depres- 
sion and circular currents.* 

11. If so generated there might be more than one Cyclone 
formed at the same time, or they might divide or unite, and a Cyclone 
might at first, like a water-spout and its cloud be stationary, and 
then move on at a greater or less rate. 

12. A Cyclone in full action, being as we have shewn a disk only, 
might be lifted up by an obstacle, as mountains, hills, &c., and cross 
them as well as intervening vallies, so as to be seen by the inhabitants 
" whirHng about in an extraordinary manner,* 'f and then descend 
again to a low flat country or on the ocean. ^ There is no doubt that 
this has very frequently occurred in storms crossing the Peninsula 
of India, or travelHng inland at the head of the Bay of Bengal. 

13. If a Cyclone was formed, as whirlwinds and water-spouts cer- 
tainly are, above, and from the same causes, it might Hke them, produce 
in a stronger degree, and especially towards the centre, peculiar noises 
which in the water-spout, are described as rumblings and hissings, 
see p. 249, and in the Cyclone as "roarings," " thunderings," "yel- 
lings" and screamings." 

14. The unequal duration of the different sides of a Cyclone, may 
also in a great measure be accounted for by supposing them to be des- 
cending disks. The fact that the front or advancing side of a Cyclone 
is almost always of much longer duration than the latter part, is too 
well known to require any instances in proof of it. 



* HI. Peltier's were outward circular currents, it should be noticed, 
f This expression occurs in one of my Memoirs, and the equivalent to it in 
others, and in those of Mr. Redfield. 



Remits of the Theory, 259 

15. Now if we suppose a disk to descend horizontally, no doubt 
its force and duration may be equal on all sides ; but if we suppose 
it at all inclined, in a plane of which the lowest part is in front, we 
must equally suppose a part of it lifted up from behind. We know 
nothing of the actual facts, and can therefore only adduce suppositions. 

347. We thus see that if we suppose a Cyclone to be formed in 
the atmosphere between strata of clouds, in the same or opposite 
states of electricity, and then from any cause to descend or settle down 
upon the ocean, it would fulfil all the conditions which we have set 
down ; and these are not only the principal, but most of the secon- 
dary ones. It is very true that these might be also fulfilled by 
Cyclones formed at the surface of the earth or ocean, by contrary or 
sidelong winds, but then we have the objections that I have before 
cited, p. 256 ; i. e., that they should be constant during the opposing 
or crossing monsoons, and should occur much more frequently than 
we know them to do. I desire to be understood here as having been 
simply desirous to set forth the probabilities on both sides, and only 
as oifering this one amongst others which may be proposed ; waiting 
for evidence to confirm or refute it : In other words, this theory is 
yet " lying at single-anchor." 

348. The relation of Mr. Redfield's explanation of the fall of 
the barometer, and of the actual barometric curves, as shewn by our 
Plate at p. 193 to this view of the possible mode of the origin and 
continuance of Cyclones is closer than would be at first imagined ;* 
for we may easily suppose a storm-disk, formed above, and not yet 
descending to the surface of the earth or ocean, but still affecting the 
Barometer. At its first formation, it is clear, that it may be, if 
formed between two horizontal strata of clouds or gaseS, very thin ; 
or if formed as a vertical column between the sides of masses of 
cloud or gas, to be yet very short, till it extends and thickens (or 
lengthens) before it reaches the earth ; and all these modes of origin, 
increase, and action might go on with fine, or at most in cloudy 
weather below, and be only indicated by the Barometer ; and when 

* I am aware, that I am, in part, supporting here one theoretical view by 
another, and that such is but weak scientific logic ; but the barometric curves 
are indubitable facts, and the calm centres are equally so. 



260 Cyd4me9feltmUmiomee. St. Bamutgo CyHome. 

the Cjdone descended, its effects would be feh at once in Tarioos 
places at great distances from each other, and this seems to be what 
reallj oecois ; for we hare nothing which will allow ns to saj that 
we hare traced a Cjdone from a mere whirlwind to a fiiO storm. 
We maj eren go a step fiuther, and siqppose that as (apparentlj) the 
greatest co nd e n sation is at the onter part of the circle, the disk may 
reach the earth in a coired form, so as to be first felt at the outer 
zones. AH this* it is tme, is conjecture and hig^j uncertain, hot 
ohserratbn may do much for us in dearing up many of the q[nes- 
tions I hare adrerted to, and a sing^ ootd may throw a flood of 
Hg^t upon a dozen others. 

349. In reference to this, I translate from the Italian of Banwi* 
siOy not having the original Spanish work to refer to, the fdlowing 
remarkable passage from the HUtoria General de la* Indiaa of 
Femaiido Oe Owiedo, Book YI., Chap. III., describing the great 
Hurricane of St. Domingo in 1508, abridging it a Httle in matters 
not essoitial to our purpose, and distinguishing a few passages by 
italics. 

" Hurricane (HMracane) in the langnage of this Island means properly an 
ezoesdyel J tempestuoiis storm, for indeed it is nothing else but a Tident gale 
together with rain. 

** Now it happened that on Toesdaj the 3rd of Angnst 1508, (Father Vioo- 
las OwledOy being then goTemor of the island), that about noon, an ex- 
ceeding great wind with rain came on at once, which was felt at ike tame tiaie 
m mamy tUea in the idand^ and there arose from it suddenly great damage^'and 
many estates were mined. In this city of St. Domingo, all the straw houses 
were prostrated, and some eren of those of stone were much shaken and 
damaged. At Buena Ventura, all the houses were destroyed, so that for the 
many who were ruined there, it might more properly be called Mala Ventura.* 

** And what was worse and more grieyous, was that in the harbour of the city 
more than twenty ships, caraTels, and other yessels were lost. The Norther^ 
wind was so strong that as soon as it began to blow hard, the seamen did every 
thing in their power by laying out more anchors, and fiistening by more 
ropes to secure their Tedsels ; but the wind was so Tiolent that no precautions 
could withstand it» erery thing was carried away, and the force of the wind 
drove all the yessels, large and small, out of the port, down the river, and they 

♦ Buena ventura " good luck :" Mala ventura " bad luck." 
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perished in yarions ways. But the wind changing suddenly to the opposite quar^ 
ter, and with not less impetus and fury ^ blew from the South as violently as before 
from the North, when some vessels were driven furiously back into the port, 
and as the North wind had driven them out to sea, so this opposite one drove 
them back to the port and up to the river. They were afterwards seen drift- 
ing down again with only the tops in sight above water. Many persons 
perished in this calamity, and the most violent part of the tempest lasted 
twenty-four hours, until the next day at noon, but it did not cease all at once as 
suddenly as it came on" 

The author then goes on to describe the frightful appearances 
and damage occasioned by the storm, and adds, that the Indians 
(and they were then a numerous people) said that they had fre- 
quently experienced hurricanes, but that neither they nor their 
fathers had ever before experienced the like for its extreme violence. 

350. There can be no doubt, first, that this was a true Cyclone, 
and one of extreme violence, but the remarkable part of this relation 
is the stress which is laid upon the very sudden commencement of it 
in many places at once ; and the Spaniards even at that early period 
(16 years after the discovery of America) had many settlements 
along the coasts, and probably far inland, for the gold washings and 
minings.* 

If we suppose the Cyclone to descend as a disk, this sudden onset 
of its fury in many places at once is exactly what should occur, and 
its gradual cessation so clearly and pointedly contrasted with the 
sudden beginning, is also such a description as might have been 
written in our own days of a Cyclone of the usual diameter of those 
of the West Indies (about 100 to 200 miles, see p. 60) descending 
with its centre on the Mona Passage, and travelling along on an East 
and West track to the Westward, at a rate of 10 or 12 miles an 
hour. 

351. So far as to the origin and continuation of these tempests. 
With respect to their termination, we may well suppose it to 



* In 1495, only three years after the discovery, the Spaniards were working 
gold mines at 60 leagues distance from St. Domingo. See RamuslOf p. 9, voL 
UL F. Martyr's History. 
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arise from the causes above being exhausted* or from the storm's 
" rising up" or from its friction on the surface of the ocean or land, 
which must be a very considerable element in the exhaustion of the 
motive force. 

352. We should not conclude these views, however, without re- 
marking that while almost all the phoenomena of Cyclones can be ac- 
'counted for by either mode of formation, i. e., at the surface, or far 
above it and afterwards descending, there is a great law which is wholly 
unacounted for by either of them, and this is the Law of their 
Rotations; so invariable in each hemisphere that we find nothing 
approaching to a doubt of it in all the numerous investigations which 
have been made ; but we do find that the mere water-spouts and 
the dust whirlwinds, which we may suppose to be generated near 
the earth's surface, turn indifferently either one way or the other. 

353. Now this constancy of revolution for the great Cyclones, and 
violent, though smaller, tornado-Cyclones, would incline us to believe 
that their motions are dependent upon some invariable system of 
atmospheric influences beyond the reach of mere terrestrial causes ; 
and the dynamical theory (of the Cyclones being occasioned by op- 
posite or crossing forces of winds) seems wholly to fail ; even where 
its simplicity at first sight recommends it ; for if we suppose a strong 
N.W. stream of air, and allow it to rush into the S.E. trade, so that 
it passes on the Northern side of a strong S. Easterly stream, the two 
may doubtless produce, at their sides, a whirl, which might increase to 
a Cyclone, revolving \j or with the hands of a watch, as in the plate 
given p. 159, by Mr. Thorn | and if the forces continued, it might 
also continue for days together in the same place. But nothing here 
would account for its moving forward across the trade, and its doing 
this is much against the supposition that the forces sustaining 
it are the mere surface winds ; for supposing a Cyclone to be so 



* As a thunder-storm ceases, when the electricity of the clouds is dis- 
charged, which, admitting Cyclones to be electric phoenomena, offers a strong 
analogy : and we may note by the way that it also furnishes an argument 
against the dynamical theory ; for as soon as the Cyclone is over, the monsoon 
again returns as before in opposition to the trade-wind. 
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set in motion in 10° South and 90° East, the N. W. stream of air 
must force its way across, and through, some 10 or 15 degrees of la- 
titude, to be still acting in the same way when the Cyclone reached 
the Mauritius ; and must moreover propagate a new kind of motion 
for itself, sideways, to follow the Cyclone on its track ! and to continue 
to supply it with forces. If we say, that the Cyclone is set in motion 
by one cause, and then that it generates a force of some other kind, 
as electricity, to keep it in motion, we depart wholly from all good 
rules of scientific logic, and we had better at once go back to the 
other supposed cause — ^whatever that may be. 

354. Again : If we take the N.W, stream of air to be blowing 
from the N.N.W., and the S.E. trade from the S.S.E. and to meet 
so that the N.N.W., stream of air is to the South of the S.S.E. one, 
it is clear that they may produce a revolution against the hands of a 
watch, otQ); and we should then have a contradiction in the known 
law of revolution for the Southern hemisphere. We all know that 
trades and monsoons vary infinitely between the points from which 
they take their names. 

355 . From all these difficulties, as well as from that great one which 
arises from considering that the effects of opposing winds may tend 
after all to produce as much calm as storm, we are freed by suppos- 
ing the Cyclone to form above, and to descend as a whirling disk to the 
surface of the ocean ; when as Mr. Tl&oin remarks, ** their diameter 
is (may be) from 400 to 500 or even 600 miles." With respect to 
the rotation, also, we may then easily allow that if they are formed 
far above us, and are mainly electric phoenomena, then they may be 
subject to influences and laws — the influences and laws of the electric 
state of the atmosphere at great heights— -of which we are as yet as pro- 
foundly ignorant as we were of the electricity of steam ten years ago. 

356. For the present, then, we must content ourselves with care- 
fully registered observations, and these aided by the resources of 
science, may one day reveal to us the true cause or causes of Cyclones, 
as the carefully registered experiments of Franklin did to him the 
magnificent mystery of the lightning. We cannot in this make the 
experiments, but we can vary them a little by trials, and our business 
is to observe them patiently and carefully in all their phases. 
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357. A remarkable, and at first ng^t a Terr strong objection bas 
been raised to tbe wbole rotatory and progressiTe tbeorj bj asking 
how is it aeeaitnted for ; if we suppose a body of air to he at the 
sawu time whirling round and wumng forward ; that the side which 
is mating in its rotation in the same line with the trdeh, has not the 
wind of double, or treble, the force of that in the opposite side? 
Since it must haw at the same time a double set cf forces, t. e., 
that of the rotation, and that €f the progression acting upon it, 

358. This is simplj enongb answered if we suppose the whole 
C jdone to be an electric meteor, composed of one, or many, dose and 
nearly horizontal, but yet slightly spiral streams of electric fluid des- 
eending thus from the higher regions ; and in its (or their) descent gir- 
ing rise to currents in all the air it successrrely passes through, but not 
carrying this same air forward with it It is evident that such cur- 
rents might be spirally inwards or outwards, and we know from IK. 
Peltier's experiments, quoted p. 25 1, that such rotatory currents can 
be created, both in the smoke of resins and in water, by electricity.* 

359. It is erident that the objection quoted above, tells with great 
fivce against the dynamical theory, or that which would suppose Cy- 
dones generated at the surfiice by the forces of crossing currents of 
wind ; becanses this affirms, that the whole body of the whirling Cy- 
clone is supplied with its air (wind) by these currents ; which then b^in 
to move onwards, the streams of air doing the same, and that side 
of the circle which has its motion with the path of the Cyclone, to be 
therefore moving at a highly increased rate. We have also the difficulty 
of getting rid of the huge volume of air which by this theory must be 
at every moment poured in to supply the forces of the Cyclone, and 
for this Mr. Sspy and Mr. Tbom assume their up-moving currents. 



* I do not overlook the fact, that in the smoke the whirls were both horizontal 
and vertical, and that the currents in the water were, though circular, /rom the 
centre outwards ; but BC. Peltier remarks in more than one place on our 
imperfect means, and on the extremely insignificant scale on which we can 
imitate the processes of nature, and that when we come to those of the atmos- 
phere, we are forthwith confined, for the most part, to experiment in and upon 
the air at the surface only. 
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360. It appears to me that a simple, flattened, spiral stream of 
electric fluid, generated abovfi in a broad disk, and descending to the 
surface of the earth, may amply and simply account for the commence- 
ment of a Cyclone ? and that its gradual propagation onwards, in such 
direction as the laws of the forces generating it in the upper regions 
may give to it, will as simply account for its continuance and pro- 
gression? and the exhaustion of the forces for its termination ? And 
nothing of all this is gratuitous supposition ; for we have all seen, if 
we have not carefully remarked, the actions of opposing thunder 
clouds and storms^ which must be generating some action some- 
where; their passage over great tracts of country and appearance over 
hundreds of places at once, or sucessively, which is certainly like a 
descent and a progression, and which can be foretold, and vaguely 
accounted for, and finally after a longer or shorter duration their dis- 
appearance. If we are asked with all this, whi/ the effect of a stream 
of electric fluid should produce storms of air (wind) so as to form Cy- 
clones ? we must reply that as yet we only suppose that it is so — and 
in this as in every other theory wait for farther facts to guide us to a 
new one ; or to confirm it. It may be remarked also in reference to 
what I have said at p. 258 § 14 on the unequal duration of the sides 
of Cyclones, that this also may be perhaps accounted for by assum- 
ing, as I have done, the Cyclone to be formed by a spiral stream of 
electric discharges, for however flattened the descending spiral may 
be, one part of it must be lower than the ether, and this may be on 
the advancing side. It must also part with more of its electricity 
to the ocean on that side, and thus have less for the forces required 
in the following side of the whirl. 

361. The general impression which evidently exists from China 
to the West Indies, and which we find from the days of Columbus'*' to 
our own, in all the " Hurricane Countries,'* that however threatening 
the weather may appear, there will be no Cyclone, if it thunders as 
well as lightens at the commencement^ is favourable to the view of 
the Cyclone being a purely electrical phoenomenon. For if we 
conceive a disk to be formed or forming, and to discharge its electri- 



* In the okl Spanish relations. 

2 N 
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city be/ore it descended, then we might expect both thunder and 
lightning. If, on the contrary, the discharge only took place when it 
had descended, it would then be the silent transfer of vast quantities 
of the electric fluid from the clouds to the earth (or vice versa) 
creating the circular currents of air which M. Peltier has shown, 
can be so generated. 

362. Mr. Redfleld's description of the clouds during a Cyclone, 
p. 217, adds also some probabihty to this view of their being form- 
ed above and descending as disks to the surface of the ocean ; for 
the true disk, we may suppose to be the great sheet of stratus cloud 
which he describes ; not in actual contact with the earth, but at that 
distance from it which would induce the discharge, and that the 
Cyclone is nothing more than the effects of that discharge ; of which 
the wind and the whirHng and fast flying clouds (cumuli and broken 
strata) and the rain are the effects. We evidently see this in hail 
storms, though these may be phoenomena of a different class. 

363. We may advert here also to some other effects which have 
been imdoubtedly felt close to, or at the centres of Cyclones, and 
which it is very difficult to account for, except by the agency of 
electricity. Amongst these are the accounts given by Mr. Seymour, 
master of the brig Judith and Esther ia his letters, pp. 74 and 76, of 
Col. Reid's work, where he states that when thrown for the third 
time on their beam ends at the centre, 

** For nearly an hour we could not observe each other, or any thing, but 
merely the light ; and, most astonishing, every one of our finger nails turned 
quite black, and remained so nearly five weeks afterwards.** 

And again writing to Col. Reld in explanation, he says — 

** Thirdly, as to the cause of not being able to see each other ? 

" The cause of this I cannot well tell; but while running before the wind the 
vessel was hove the third time on her beam-ends, and while on her beam-ends, the 
atmosphere had quite a dififerent appearance, darker, but not so dark that (I 
should imagine) would hinder one from seeing the other, or from seeing a 
greater distance, were it not that our eyes were affwted. It was about this 
time our finger-nails had turned black $ and whether it was from the firm 
grasp we had on the rigging or rails I cannot tell, but my opinion is, that the 
whole was caused by an electric body in the element. Every one of the crew 
were affected in the same way.*' 

William Sbtmoub. 
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364. Analogous to this is the following from my Tenth Memoir^ 
Joornal Asiatic Society, Vol. XIII., on the Madras and Masulipatam 
Cyclone of 21st to 23rd May 1843. Track X. on Chart No. III., in 
which Captain Oomej, of the ship Lord Lyndoch, when close to the 
centre of the Cyclone, and hut shortly before the shift of wind says — 

** The strongest gusts were about 1 p. m., when there were intermitting 
severe gusts, ctccompanied by great and terrible heat^and there were alternate 
gusts of heat and cold after the hurricane veered to S, TF." 

Having no thermometric data, we cannot say what the extent of 
these variations of temperature were, but they are very remarkable 
as occurring at this time, and while the fury of the Cyclone was 
from seaward, the N.E. Nevertheless as the vessel was close in 
with the land some uncertainty exists as to the origin of this heated 
air, but if it came originally from the land, it must have been carried 
up and then forced down again without alteration or mixing ! which 
we can barely allow. 

365. Captain Miliary whose able management of the Lady 
Clifford, I have alluded to at p. 123, says in a letter to Captain 
Biden, with his log of the Madras storm of 1836— in the ship 
William Wilson, 

^ In the storm under notice there was an extraordinary change took place 
suddenly in the temperature of the air, but I regret that I cannot state if a 
corresponding change took place in the Thermometer, as I had not looked at 
that instrument, until directed to it by my own feelings, and the complaint of 
cold from all my crew." 

366. Captain Rundle also, whose log I have quoted so often, says 
incidentally : — " The rain water exceedbgly cold, the sea water very 
warm, much more so than usually ;" and in another place ** fresh 
gale with furious squalls and rain as cold as ice.'* This vessel was 
in 5** or 6** South latitude only. The William Wilson was in from 
11** to 12** North only, so that these cold and hot blasts and rains 
become matter of curious speculation as to their origin. 

367. Points of Bnquiry, and ]>ireotions for Observers. 
I have so often alluded in the course of this work to the many mat- 
ters we have yet to enquire into, that at first it may seem a repetition 
to go over this again ; but it is always advantageous to have such 
matters brought closer together under distinct heads, and there may 
be some which I have at heart, but have not been able to suggest. 
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hei UM take tbe enqnines in their natural order : — B^ore; dnring; 
and after a Cjclone. 

36S. Before ▲ CYCix>irE a. Tbe atmoapberic ngnt of all 
kinds, oekftial, terrestrial (if in port) and those of the oeean, as in 
onr table at p* 226^ being son, moon, stars, skj, doods, light, air, 
wind, lightning, thnnder, noises, effects on animals, &c. Appearances 
of the stars should be carefolly noticed, distingoishing between the 
fixed stars and planets, and between those near the zenith and at 
the horizon. 

h. The signs considered by natires or European inhabitants of 
different places as announcing an approaching C jclone, and especially 
those connected with volcanoes and earthquakes, and their subse- 
quent relations to the Cyclone when in action, if any. Pilots and 
fishermen are often yery well informed on these matters. 

e* State of the barometer and simpiesometer, both on shore and 
on board ships if in port; for the one might, for instance, oscillate 
and the other not. 

d. States of all other meteorological instruments, such as hygro- 
meters and the like; of any sorts attainable. 

e. Exact observations as to the state of the clouds, &c., above ; 
or that of the weather in elevated spots, so as to elucidate as much 
as possible the question of whether the Cyclone is formed at the 
surface o{ the earth or in the higher regions of the atmosphere. 

/. The bearings and angular altitudes of all banks of clouds, and 
distances of them, as nearly as can be measured by the directions 
given by SLaamtZy (p. 216), the time of the experiments being ac- 
curately noted. The bearings of the extremes and centre should be 
taken. If bands of light or colours are well defined, the angles sub- 
tended by these should be measured by a quadrant or sextant. 

g. In the neighbourhood of volcanoes, their peculiar actions 
should be noted, and the opinions of the residents enquired into, as 
also where volcanic lakes, and the like, are known to become Agita- 
ted or phosphorescent. When volcanoes are near the sea, it is by no 
means unlikely that they may show some forewarning indications. 

n. The state of the surfs on cpasts, peculiar swells arising from 
the sea, its phosphorescence, the appearances or flights of peculiar 
birdsi or even the peculiarities known to fishermen of the habits of 
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fish should not he neglected. At first sight many of these things 
seem mere fancies or local superstitions; hut if we found on opposite 
sides of the glohe, for instance, that on the approach of a Cyclone, 
certain fish, abimdant at other times, are not to be caught for three 
or four days before its outbreak ; or that certain others are seen to 
be much agitated and to come constantly to the surface, we might 
fairly say, that this was a fact deriyed from observation, and if 
verified by competent observers, it might be a due to further know- 
ledge. 

f . Observers on shore might render great service by carefully 
pursuing any one single branch of research or observation only, 
and of these some do not even require instruments, or very 
simple ones. As an instance, I may cite a series of careful cloud, or 
(to use the Ghreek word, which Mr. Bspy has nsefiilly adopted) 
Nephblogical observations, which might be of high importance, 
both as shewing for a long period, what the various currents above 
and below are, and what are the peculiar appearances which forewarn 
of the approach of Cyclones at that place. 

j. The various names given by the Natives or European residents 
to various kinds of gales ; as an instance see the note at p. 45, 
and in the next section, the remarks on the names Hurricane and 
Tyfoon. 

k. Great attention, both at sea and on shore should be paid to 
the choice of the words used to describe the different phoenomena of 
Cyclones. For example the words " veered" and " shifted" are often 
carelessly used for each other, yet they express, the one, a gradual, 
and the other a sudden change of wind. 

h The intervals of time between the various changes in the storm 
or the states of the instruments should also be marked. As thus : 
"The wind veered between 4 a, m. and half p. 6 a. m. from North 
to W.b.S." or " The barometer sunk from 8h, SO' to lOh. 45' a. m. 
from 29.05 to 28.70 as per register." 

m. Whirlwinds and water-spouts^ and peculiar veerings of winds 
with them and alternations of calms, and puffs, and flaws. The 
appearances of whirlwinds and water-spouts, and their manner of 
turning, whether Q) or Q should be noted with all details, particu- 
larly if occurring at night. 



270 P<mUm o/emjituj, dmrim§ m Cffdome. 

n. Bisiiig and falling of wind, and if anj mtmn^g or distant 
roaring noitcs are heard before or after the C jdon^ and if theae 
noiaes are certainlj in the atmosphere? 

369. During A Cycix>me. a. Atmosidicfie states and diai^ea 
ai often as can be noted, and particnlariy at the changes of wind, 
and at the calm centre, if this shonld mifortonately readi the ahip. 

b. State of the barometers, siminesometers and th e rm o n ic teCT, 
as often as possible, their oscillations, and if (whidi shoold be 
obsenred in the dark) any flashes of light, can be certainly dis- 
tangnished in the racaom of the tube, and if these are constant 
for a time, or hj fits, and if connected in any way with the osdlla- 

tiODS. 

e. The same at the shifts or calm. 

d. Lightning and thuider; and particnlariy remarkable flashes at 
the shifts. 

e. Phosphoric light of the sea. 

/. Temperature of the rain ; if colder or warmer than the sea, 
form and size of hailstones if any ; relation of the &11 of hail to the 
lightning and state of the barometer. 

g. Whirlwinds or water-spouts occurring in the Cyclone to be 
carefully noted, as to their appearances, whirlings, tracks, size, &c. 

A. Circles of light or clear sky overhead in the midst of the 
Cyclone, to be estimated or measured as to how many degrees in 
diameter ; stars, moon or sun, if seen at any time in the Cyclone, to 
be also noticed if of peculiar brilliancy or colours. 

t. State of the sea, as to regularity, rising, falling, breaking, &c., 
particularly at the centre. 

j. Veerings or oscillations of the wind, and if possible, the exact 
intervals of time in which they occur should be measured. Thus if 
we knew, that the wind veered backwards and forwards 6 points about 
every 15 minutes, we might, with the drift, calculate what the amount 
of incurving was. 

k. Moderating of the wind for an hour or two or more, aft;er 
the gale or Cyclone has appeared to commence, and the state of the 
barometer, simpiesometer, and sky at this time. 

/. An exact account should be, if possible, kept of a vessel's 
coming up and falling off, and the log should be hove if possible, to 
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ascertain with the utmost care,* the direction and rate of the ship's 
drift if lying to ; so as to he enabled after the Cyclone to calculate with 
precision what may be due to the storm-wave and storm-currents. 
m. Blasts of hot or cold air. Extraordinary hght or darkness. 

370. At the close of a Cyclone, a. Appearances of the 
clouds, when going off. If forming banks to be noted and measured, 
as at the approach of the Cyclone. 

b. Gradual rising of the clouds at the horizon or zenith to be 
noticed if it occurs. 

c. Barometer and Simpiesometer, rate of rise to be as carefully 
noted as during the Cyclone ; and how long the oscillation ocmtinues 
afler the passage of the centre. 

d. Any effects of the Cyclone on the ship's compasses, or on the 
respiration, or on animals on board, &c., to be carefully noted. 

e. On shore any accounts of inundations, and if by sudden sea 
waves or gradual rising. Old and foreign accounts of these also to 
be collected if obtainable. Directions for preserving records of the 
state of the weather in the British Colonies have been issued some 
years ago, but it is not known what these have produced. The im- 
portance of obtaining the observations of foreign settlements, is 
therein also alluded to. 

371. ]>ireotiona for Observers. We have four classes of 
observers who may be useful to us. 1, Those on shore, landsmen or 
sailors. 2, Sailors in harbour, where they have much more leisure 
and advantage. And 3, Sailors at sea. 4, Surgeons and Passen- 
gers. As it may, however, be useful for all to know what the others 
might observe, if they pleased (for they will thus know how to ques- 
tion them, or what to ask for in the way of copies of papers, &o.) 
I set down the whole together, and each class will easily distinguish 
what belongs to them. 

372. I commence with pointing out what may be done with the 
observations when made or obtained from others ; for I know that 
many are deterred from, or rendered indolent-minded about such 

* By a leeway-circle on the taffirail, if this can be managed. I mention eyery 
thing, though I well know that in merchantmen all hands are fully employed ; 
but in Men of War much may be accomplished by a little seal 
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matters, by the feeling of " What is the use of all this trouble in 
making notes ? 1 do not know where and how to send them to any 
one who will make use ofthem^* I trust that none will have read this 
book without being convinced that, speaking for my brother Storm- 
meteorologists,* as well as myself, we shall always be glad to turn 
every scrap of information to account, and to forward to each other 
such as may assist our common research in those quarters of the 
globe where we may be situated ; and those who have read all the 
works on the subject, can I hope also testify how usefully and 
faithfully every line yet obtained has been brought to account for the 
great family of mankind. 

373. For myself, I shall be glad to receive notes, memoranda, or 
extracts from books, from any part of the world on storms, or matters 
relative to them, in any language ; as detailed or brief, and as plaiB 
or as scientific as may be, and if these are addressed as below, 
they will always reach me free of Indian postage. 



Storm Report Service. 



The Secretary to the Goyernment of India, 

Home Department. 

Mr. H. Fiddington, 

Calcutta. 



Packets or letters forwarded to the publishers of this work, will 
also reach me. 

374. It will be seen i&om the foregoing pages that, independent of 
the particular points of enquiry, which I have specified in the first 
part of this section, there are wide blanks to fill up in the chapter 
on the tracks of the Cyclones alone ; and that we ought gradually 
to be able to produce charts for every separate tract of sea, like 
the four which we have now given ; and that this can only be done 

* W. C. Redfieldf Esq., New York. H. E. Lt CoL Reid* Governor of 
Barbadoes. Dr. A. Tbonif H. M. 86th Begiment, Foonah, Bombay. 



Directions /or Observers. 273 

by the workmen being furnished with materials ; and a single experi- 
ment with a storm card will shew them^ that if a hurricane moved, 
(for instance across the Atlantic or Bay of Bengal,) from West to 
East instead of the contrary way, which we now know they do, all 
the changes of winds and rules for management would be different. 
Hence the great utility, tedious and sometimes almost repulsive as 
the labour is, of collecting the data and investigating every separate 
storm till, as in all other branches of the physical sciences, we are 
able to say with comparative or absolute certainty, what is the law 
by which their tracks are governed, since we know that of their 
rotations. 

375. As I have before said, for these investigations we must have 
data, and these data are log-books, journals, memoranda, newspaper 
notices, and the like ; and the more clearly to explain what we re- 
quire, I set down here in separate paragraphs, what occurs to me ; 
premising always, that the more details, the better. 

1. We require all the accounts, registers, and notices, logs, 
journals, memoranda, and even references to books, (in any lan- 
guage,*) which can be obtained. 

2. These may be new or old, for the phoenomena of the storm 
of yesterday may be corroborated by those of a hurricane a hundred 
years ago. 

3. They may be plain common-sense notes or narratives, or as 
scientific as they can be made ; but the plain common-sense ac- 
counts are often quite as valuable as the scientific descriptions, and 
it is a great mistake, and one I fear, which has deprived us of much 
good material, to suppose that we must have scientific data, because 
the research requires the aid of science to develop the laws to which 
they lead. 

4. A mere note of the times of commencement, violence of the 
wind, from what quarter, how changing, how ending, and the posi-, 
tion of the observer on shore, or the latitudes and longitudes at sea. 



* Many valuable hints are to be found in the old navigators, English as well 
as foreign, but few or none of their works are obtainable in India. 

2 o 
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with the run, &c. are all that are strictly required. If the harometer, 
thermometer, simpiesometer, and all other points noticed are added, 
so much the better. 

5. The place of the observer at noon each day before, during, 
and after the storm, should be carefully given at sea ; even from mere 
estimation, if nothing better can be obtained ; because no one can, 
from a log, estimate a vessel's drift in heavy weather so well as 
those on board of her. And the exact positions before and after 
the storm are always important. 

6. On shore, the latitude and longitude of the place, or its dis- 
tance and bearing from the nearest well known station or city, should 
be given ; and some notions of its position as to mountains, hills, 
rivers, vaUies, &c. will be always useful. 

7. Mariners may very usefully employ their own leisure hours, 
or the leisure hours of any boy on board who can write, during a 
passage, by copying from their old log-books, no matter how old, the 
logs of any old storms, or the logs which shew a ship to have been 
near the place of any known storm ; and especially to copy the log 
of any storm they may have had on the actual voyage, so that it 
may be ready to send on their arrival in port. I have reason to 
believe, that many Commanders are willing, and even desirous of 
aiding us, but when they come into port, they are hurried and anxious, 
do not like to send their log-book out of the ship, and finally leave 
without carrying their good intentions into effect. Much valuable 
information is thus lost. As to the old logs, I have a great deal of 
scattered information thus collected, which might become far more 
valuable, with the addition of a few more corroborations. 

8. Another very mistaken notion is, that some are apt to fieuM^ 
that their particular log, or note, or memorandum on shore is " of 
no great consequence,^ This is a very mischievous notion, and I 
entreat those who may entertain it to consider first, that it is impos- 
sible to say beforehand, in any research of this kind, what is, and 
what is not, important; and next that twenty proofs are always 
better than ten. 

9. Some also, I fear, who may not have looked into the details, 
excuse themselves by saying they do not believe in the truth of the 
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Law of Storms. There is no harm in this opinion — ^if it does not 
cost the dismasting or loss of a ship — and I am old enough to have 
heard Barometers, Lunars and Chronometers sneered at, as " new- 
fangled notions ;" hut I think I do not exaggerate when I say, that in 
the writings already published on the subject, there is to be found, for 
every impartial mind, abundant and almost mathematical proof of 
its correctness. And if these researches are not useful, it certainly 
can do no harm to publish all the facts relative to storms for scien- 
tific men to make some other use of. 

10. I fear also, that some Shipmasters, who may not have en- 
joyed a good education in early life, may feel a little Embarrassed 
and unwilling to submit their log-books or extracts to the eye of a 
stranger. I can only assure such, that I have had many log-books, 
in which great deficiencies were observable, but have never, and 
should on no account, think of ridiculing, or even of criticising them 
beyond what is strictly necessary to establish the truth of a question. 

11. Copies of pubtic documents, such as reports, regbters, and 
the like should be enquired for. 

12. Details relating to inundations and the manner and time at 
which they occur should be collected, and the gradual risings of 
rivers carefully noted, apart from the sudden ones, or sudden waves 
rolling in from the ocean or great lakes. 

13. CasesW the compasses being affected ailer a Cyclone in which 
the thunder and lightning, or the hghtning alone, was very severe. 

376. Persons residing on shore should, 

1 . Set up a vane or weathercock if there are none in sight, and 
if they are not old seamen enough accurately to estimate the point 
from which the wind blows. 

2. They should also, from various parts of their dwelling 
take North and South and East and West marks in fine weather^ 
at not too great a distance, such as trees, chimneys, &c. In a 
storm they will find these of essential service in estimating the course 
of the wind, and that of the clouds. 

3. If furnished with instruments the registry of all of them 
before, during, and after a storm, will of course be most acceptable ; 
and if compared with standards so much the better, but a plain 
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oommon-sense account of all the phoenomena of a storm ; or of the 
weather when one is passing near, the driving of the clouds, the 
times of the changes or yeerings of the wind, cahn interval, &c. &c. 
are all that are required in most cases, and will always he eminently 
useful. 

4. The collection of reports from other parts is also a most 
useM assistance to us ; even if mere native ones, they are better 
than none. 

5. Accounts of tornados or wind-spouts, dust-whirlwinds, &c. 
their tracks, the direction in which they turn, whether with^ or 
against the hands of a watch, and notes of their formation, progress, 
ravages and disappearance, are all of great interest and utiUty. 

6. In observing the oscillations of the barometer so frequently 
alluded to, we should be careful as to the observations made in the 
height of a Cyclone, that the room or cabin be not too close ; for it 
might happen that the heavy gusts might force a volume of air into 
a closed apartment which would momentarily force up the mercury 
by its pressure ; care should be taken on this account to have the 
instruments placed so as to obviate this objection, as by opening a 
window or door to leeward, or the like. Of course this does not 
apply to the oscillations at the approach of the Cyclones. 

377. Klscellaaea. The Log-Book. On the label of a ship's 
log-book sent to me, and which was, it appeared, printed and sold 
by CTlark and Co., 72, Gracechurch Street, London, I observed 
below the usual title and form for entering the ship's name, voyage, 
&c., the following very proper caution — 

*<N. R — On the accuracy of a log-book depends the recovery of the 
owner's and shipper's property, in the event of loss. No erasures or oblitera^ 
tlons ought to be allowed, but every incident recorded in a clear and explicit 
manner, and, on no account, should the log-book of a former voyage be 
permitted to remain in the ship, but should be deposited for reference with 
the owner or broker."* 

* Sailors would demur greatly to this : many capital runs and safe passages 
through difficult straits, good and essential recognizances of headlands, &c., 
are made with the help of old logs. No ship should be allowed to g^ the 
same voyage twice, without having a copy of her old log-book, which may 
often serve to correct an erroneous, or supply a deficient, chart. 



The Log-Book. 277 

378. I have elsewhere said (XI. Memoir, Journal Asiatic Society, 
Vol. XIV.) that— 

^ It has often struck me to remark on the absurd practice of keeping a 
ship's log-book without entering the longitude. It is quite possible that a 
case might arise in which, at least ignorance of his true position, if not wilful 
destruction of his vessel might be alleged, if not proved, in a court of law 
against the master of a ship through this omission ; and his insurance thereby 
become vitiated or his character destroyed, though really a good navigator, in 
case of an accident. The private log, or ** lunar and chronometer book" of a 
Captain, would barely be held as a legitimate document when the book which 
should contom the vessel's place at noon is a blank." 

379. But passing over all this, none will question that a well kept log 
is as high a testimony of a commander's ability, as a well kept set of 
books are to the commercial talent of the merchant for whom he sails. 
But when we see (as I have seen scores, if not hundreds) of log-books« 
even of voyages to India, in which, if the log is hove it is not registered 
every hour, or it is registered by mere guess ; which by the way is 
almost a fraud ; or the barbarous and careless form of the coaster's 
logs (marking every two hours only) is adopted ; leeway, variation, 
barometer and simpiesometer apparently not thought of, — ^though the 
opening of a cask of beef or peas is carefully set down, — while the 
stock of water on board, even with troops, often seems a mystery ! 
and in fine every thing, to all appearance, is left depending on the 
latitude and the (one) chronometer ; and this even on the approach to 
land. When we see all this, I say, we must regret to avow that in this 
respect the French are far before us ; for not only are their merchant 
ship's logs properly filled up with every thing that a good log-book 
should contain, but moreover, in most of them,* the log of each watch 
has the signature or initials of the officers by whom it is written ; so 
that it thus becomes what Messrs. Clark and Co. properly re- 
commend that it should be.f 



* I speak both of original logs and of copies. In these last the signatures 
alluded to are usually omitted. 

f Nautical Booksellers would much aid the advancement of our science, 
and fiimish their customers with useful hints, if they were to adopt Messrs. 
Clark's useful plan, and their N. B., might run something as follows: — 
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380. Moderating op the wind at the commencement 
OP Cyclones. The following note from the Horn-Book of Storms 
for the Indian and China Seas, describes this remarkable peculiarity ; 
of which I have again and again met with notices in numerous logs^ 
and in many instances I have remarked that commanders have beeii 
deceived by it. The rule is simple, " Make no sail till your Baro- 
meter rises." 

** In the hurricanes of the Bay of Bengal and China Seas, it seems not an 
uncommon circumstance, that in a few hours after their conmiencement, there 
is a lull for an hour or two, or more ; after which it comes on to blow harder 
than before from the same quarter. I observe that this is also noted in the 
hurricanes off the Isle of France and in the West Indies. This treacherous 
peculiarity might, without attention to the barometer, deceive those unaccus- 
tomed to our tempests. I have not met with an instance of these lulls occur- 
ing more than once at the commencement of a storm. I do not allude here to 
the lull or calm which precedes the shift of wind, which occurs when the 
centre of a storm is passing over a ship or place, but to a sort of promise of 
fine weather which occurs at the beginning of a hurricane" 

381. There is also a kind of treacherous fair weather interval 
when no blowing weather has occurred, and the only indications 
have been dark lowering clouds and a fall in the barometer. It is 
perfectly well described in the following note appended by Captain 
Bideiif to the log of the ship Princess Charlotte of Wales in her 
Cyclone of March 1828 in the Southern Indian ocean. Track k. 
on Chart II. 

** Previous to the gale, the weather had been unusually close, Ther. 82% and 
for 48 hours the clouds were dark and fixed, with an appearance indicative of 
heavy rain. Barometer steady. The approaching change of the moon in its Peri- 

N. B. — On the accuracy of a log-book depends the recovery of the owner's 
and shipper's property in the event of loss, and the good names of the Captain' 
and Officers. The ship's latitude and longitude should be carefully noted at^ 
every noon by observation and account, chronometers and lunars, and leeway, 
variation, deviation, barometer and simpiesometer duly entered. All changes 
of wind and weather, and peculiar appearances on the approach of bad weather 
should be registered. Erasures and obliterations should be avoided, and 
alterations certified by a note in the margin. A duplicate log should be kept 
and daily signed, and on the ship's return to port, all bad weather or 
extraordinary phoenomena should be reported. 
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gee caused an anxious attention to the Barometer, which gave the first warning 
at 11 A. M., on the 14th, falling gradually until 8 p. m., when it sunk with more 
rapidity then I ever witnessed, the sure presage of a storm I Without this 
excellent and almost infaJlible instrument, the most experienced seaman 
might have been lulled by the sudden change at 2 A. m., stars bright, clouds 
fixed, and every appearance of settled weather. The Barometer fell from 
29.27 at midnight to 29.08, the certain precursor of a hurricane. The heavy 
rain had so tired and exhausted our men, that at midnight I relieved the 
watch in hopes of a few hours daylight to get the top-gallant masts upon 
deck ; we had just handed the main top-sail and rounded to on the larboard 
tack with scarce a breath of wind, when the gale came on at W.S.W., and at 
4, it blew a perfect hurricane." 

382. While this page is going to Press, I see in the Singapore Free 
Press, an instance in which the brig GuesSy with a falling Barometer 
at 29.50., and wind N.N.W. in the China Sea, in the month of 
August 1847, (the height of the S.W. monsoon) was seduced by an 
interval of moderate weather into making sail so far as to let out reefs 
and set top-gallant sails at 3 p. m. ; having double reefed at 2 p. m. 
By 6 it was a strong gale, and by midnight a tyfoon (Cyclone) had 
commenced. 

383. Etymology (derivation) of the words Hurricane 
AND Tyfoon. This word Hurricane seems originally to haye been a 
Carib or Indian one, for in the Belacion summaria de la Historia, 
Natural de las Indias, ^c. ^c„ addressed to the Emperor Charles V. 
by Captain Fernando de Oviedo, speaking of the superstitions 
of the Indians (Caribs) of Tierra Firme, probably about Yucatan, 
the author says — 

" So also when the Devil wishes to terrify them (the Indians) he promises 
them the HurcLcan, which means Tempest This he raises so powerfully that 
it overturns houses and tears up many and very large trees ; and I have seen 
in thick forests, and those of very large trees for the space of half a league, 
and continuing £br a quarter of a league in length the forest quite overthrown, 
and all the trees, large and small, torn up by the roots ; the roots of many being 
uppermost, and the whole so fearful to see, that it doubtless appeared to 
be the DeviPs work, and could not be looked on without terror.*'* 

* I ^ve here the original old S^nish. '* Asimismo, quando el Demonip los 
quiere espantar, prometeles cl Huracan^ que quierc decir, Tempestad : la qual 
hace tan grande, que derriba Casas ; i arranca muchos, i mui grandes Arbo- 
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The author here exactly descrihes the passage of a tornado in a 
thick forest, and by the explanation he gives of the word Huracan, 
we see that it was an Indian one. The Dictionary of the Spanish 
Academy does not give the derivations of words. In the extract 
from RamaBio at p. 260, we find also that the same author gives 
the same word as the Haytian name for Cyclones. 

384. Tyfoon. This word is undoubtedly Chinese, and by no 
means derived from the Greek "Typhon," as has been supposed. 
Dr. KorriBon, in his Notices concerning China and the Port of 
Canton, says that — 

"^At Hainam and the Peninsula opposite (to the North of it), they have 
temples dedicated to the Tyfoon, the god (goddess ?) of which they call keu 
woo *'the tyfoon mother/' in allusion to its producing a gale from every point 
of the compass, and this mother-gale with her numerous of&pring or a union 
of gales from the four quarters of heaven makes conjointly a taefung or 
tyfoon." 

In a work called "Kw'an Tung Sinyu** the tyfoon is called either kow-fung 
or fung-kow. A severe one is called tei hwuy or Te6 Aew, an iron whirlwind.* 

They have also separate names for whirlwinds, which I am informed are 
called " Yung-kok'foong'* and " Suing'/oong,** 

385. These names are not questions of mere curiosity, for apart 
from the use to the sailor of knowing the native terms for every thing 
relative to his profession in every country, the mere fact of such special 
names existing for various kinds of gales, shews at once that there are 
certain well-known and recognised phoenomena, or effects, distinguish- 
ing the Cyclones. Thus in one of the South Sea Islands, they are 
called " the wind that breaks the bannana-trees," and I have mention- 
ed at p. 45, the names bagyo and siffua as those given by the natives of 

les ; i yo he visto en montes mni espesos, i de grandisimos Arboles, en espado 
de media legna, i de vu quarto de legua continuado, estar todo el monte 
trastomado, i derribados todos los Arboles, chicos i grandes, i las raices de 
muchos de ellos para arriba, i tan espantoso cosa de v^r, que sin duda pare- 
da cosa del Diablo, i no de poderse mirar sin mucho espanto.'* 

* Captain Dontt Jf of the Runnimede, in his log exactly uses the same 
metaphor I likening the wind ripping up the front of the poop to ** a 
metallic body." 
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the Philippines to Cyclones and monsoon gales. Ships that visit 
the Marianas, Carolinas and other groupes, islands, and coasts of the 
Pacific, from the Kuriles to New Zealand and Chiloe, may collect 
much information hy attending to the details of natives and residents 
relative to their diflFerent classes of storms : as for instance, we might 
learn from the pearl fishers and smugglers of California, and from 
the coast Indians, South of Valparaiso, what the usual changes of 
winds are in their storms, and thence deduce the tracks. 

386. Appearance of the Stars. I omitted to remark upon 
the only two instances, in which the appearance of the stars has heen 
noted in our table, as indicating the approach of a Cyclone. Yet, 
as we shall presently see, it is probable that these bodies may often 
afford to the attentive observer, a warning, in corroboration at least 
of other signs. Capt. Iiangrford, in our table, p. 227, notes only 
"a burr" about them, which must be common in all hazy states 
of the atmosphere; but Capt. Rundle mentions a '< dancing 
sickly appearance" of them.* In commenting upon this in the 
Memoir in which his log is published, I have remarked that it 
may be owing to wreaths of vapour, and the intervals between 
them ; and I have also adverted to the tremors of objects seen 
through telescopes in the mornings, as occasioned by the rarefaction 
of different strata of it, an appearance and cause usually well known 
to intelligent seamen. Meteorologists are also well agreed as to the 
usual causes of the scintillation of the stars, which I take to be the 
" dancing" alluded to ; only that it was so excessive that it gave the 
idea of motion rather than mere scintillation (sparkling) ; but they 
add also, what we should in future note ; that apparent changes of 
colour as well as of brightness and place occur in the stars, especi- 
ally at the times when they are most scintillating ; or the changes of 
colour may occur with the planets also, though they rarely sparkle. 
Thus a blue or red star may change to the opposite colours, or 
become remarkably silvery and white for a short time, and then 
return back to its usual colour. All these are matters to be noted 



* Which was carefully observed ; for the log, says, " I thought at first my 
eyes deceived me, but my mates observed the same ; I suppose occasioned by 
some dense vapour ?'* 

2 p 
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and carefullj registered ; they may be the first indices of the actions 
going on in the atmospheric strata above, and by their frequency 
and constancy in certain circumstances may be far more useful as 
premonitory signs than we at present suppose. 

387. Surgeons and Passengers. Having said so much to the 
sailors (more indeed, perhaps, than will be acceptable to some of 
them?) I must address a word to another class of persons often 
found on board of ships, and who may materially assist us in many 
things, and that is to the Doctors and the Passengers. 

These gentlemen may often usefully get over some of the ennui, of 
which they all, for the most part, complain, by careful registry of the 
meteorological phoenomena, and especially at the approach of gloomy 
or bad weather. If they honour this book with a perusal, they will 
see that there are very many points which can only be attended to 
in bad weather on board of Men-of-War, or of first rate East India- 
men, and yet which might throw a great light upon our researches ; 
and I hope that every educated man will feel with me how serious a 
duty it is, morally and politically considered^ which their country 
and mankind can claim from them in these cases. If they merely 
note any one point, such as the course and appearance of the clouds, 
and the exact direction of the wind, or the electrical appearances, they 
may greatly aid future research, and they will find in what has been 
said (from p. 267,) an ample choice of observations to make. 

388. Works on Storms. The following is a nearly correct list 
of all the works and papers on the subject of Storms which have 
preceded the present book. 

1. Capper on Winds and Monsoons, London 1801. 

2. Papers by W. C. Redfield, Esq. of New York ; in the American Jour- 

nal of Science and (English) Nautical Magazine from 1831 to 1846. 

3. Papers by Lieut. Svans, R. N. Nautical Magazine, and Purdy's 

Atlantic Directory, 1838 to 1839. 

4. Professor H. Dove of Berlin ; several papers. 

6. Colonel Reid$ Attempt to develope the Law of Storms, first Edition 
1838, second in 1841. 

Disquisition read to the British Association, August 1838. 



6. Dr. Brewster $ in Edinburgh Review for January 1839, Vol 68. 

7. Captain Basil Ball| in Foreign Quarterly Review for April 1839? 
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8. H. Piddlngrtoni Fourteen Memoirs on yarious Storms, Journal 

of the Asiatic Society, Vol VIIL 1839 to Vol. XIV. 1845.* 

— Notes on the Law of Storms for the use of the Expedition to China, 

two Editions. 

The Horn-Book of Storms for the Indian and China Seas. Three 

Editions, 1844 to 1847. 

9. Professor J. P. Sspjl The Philosophy of Storms, Boston and Lon- 

don 1841. 

10. North American Review, No. 123, April 1844. 

11. Alex. TllOlllf M. D., H. M. 86th Foot Inquiry into the nature and 

course of Storms, London 1845. 

12. Professor IiOOmis. On the American Storm of December 1836. 

American Philosophical Transactions. New Series, VoL VII. 

13. Calcutta Review for October 1847. 

389. Tornado-Cyclones, These appear to exist also between 
the Azores and the Chops of the Channel, and within the Channel, in 
considerable force. In April 1845, the Monarch, Captain Walkeri 
homeward bound from India, was at 10 a. m., on the 22nd April 1845, 
with barometer at 29.70 under double reefs. At 2 p. m., breeze 
freshened from the S.W. with every appearance of bad weather. 
Barometer at 29.50 and all preparations were made, ship steering to 
the E.N.E. 7 p. m. Bar. 29.30, blowing very hard, high sea and 
atmosphere very threatening. At 8 p. m. Bar. 28.95, furled every 
thing but storm mizen try-sail. At 8-30, wind suddenly lulled to a 
dead calm which lasted a quarter of an hour, ship not steering, and the 
sea striking the counter in an awful way shaking her fore and aft,t 
the appearance of the weather stormy in the extreme, with rain and 
lightning. At 9 P. m. instantaneously from a dead calm, it blew a 
most terrific gale from the North with rain and hail. Fortunately 
every sail was firmly secured, or Capt. Walker was convinced the 
ship would have been dismasted, this continued for one hour, and 
settled into a strong gale which lasted until sunrise, the wind having 
gradually veered to N.W. and the barometer steadily rising. 

The following also, which is reprinted from Mr. Redfield's 
Memoir on the Cuba Hurricane of October 1844, p. 68, is a recent 

* For a detailed list, see p. 1. 

t The Monarch is a first rate Indian passenger ship of 1400 tons, and was 
then on her first voyage. 
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instance of a tornado-like Cyclone in the Channel ! It originally 
appeared in the Calcutta papers. 

" Oct. 7th A. M. wind N.N.W. moderate ; noon, Lat 49* 47', Lon. 4" 23' W. 
Bar. 30 in ; p. m. wind S.S.W., increasing. Oct. 8tb, noon, Lat 49° 20', Lon. 7* 
Bar. 29° 50', the whole 24 hours very unsettled weather and barometer falling ; 
wind S.W. ; unsteady, and increasing. Oct. 9th, wind had yeered to N N. W., 
coming in hard gusts with sudden intermissions, and barometer had fallen 
to 28.60 ; sent down small spars, double-reefed, &c. at 8 ▲. m. Bar. 28.50, and 
weather clearing up to the eastward, thought of making sailj notwithstanding 
,the low state of the barometer,* Saw a schooner close to us with a good 
spread of canvas. But the wind suddenly flew out from N.E. and back to 
E.S.E., then E. and we observed the water blown up like clouds of dust, and 
the sea in frightful conmiotion. This took place at 1-30 r. m. ; the baro- 
meter having been 28.44 at noon, 28.35 at 0-30 p. m., and lowest at 1 p. ic 
28.12. It was now (1-30 p. m.) at 28.14, and before the canvas could be got 
in, the hurricane had struck the ship from the northward with extreme vio- 
lence, driving her forecastle under ; at 2 p. m.. Bar. 28.40, at 3 p. ic with 
great difficulty brought the ship to on the starboard tack; 3 p. m. Bar. 28.60 
at 5 p. M. hurricane less violent and settled into a heavy gale, veering to N.W. 
and W.N.W. ; at 8 p. m. severe gale, with sleet, hail, rain and vivid light- 
ning ; at midnight Bar. 29.99, gale blowing with unabated violence. The 
schooner which was close to us disappeared suddenly, and there is little doubt 
that she foundered. Oct. 10th, heavy gale from N.N.W. with a high sea ; 
noon, Lat. 48° 51', Lon. 8° 4' W., Bar. 29.40, midnight, no alteration." 

390. Thunder and Lightning. In the Mauritius Cyclones 
of 1786 and 1789, as described by K. Peron, he says, of the 
first of them, that thunder and Ughtning were " nearly incessant 
throughout the whole of this terrible storm," and that a meteor was 
seen resembling a globe of fire, following the direction of the wind, 
then from the N.W., and which disappeared behind the mountains 
of Moka. It was considerably elevated in the atmosphere, and 
seemed nearly half the size of the moon. In the second of these 
Cyclones thunder and lightning are not mentioned, but it was in this 
that the remarkable phoenomena of flashes of light in the vacuum 
of the Barometer tube, (see p. 186,) were seen. This again would 
seem to indicate, that there are two kinds of Cyclones. That of 
Barbadoes also, as described in CoL Reid's work, difiers in this 



^ 



instance of the temporary clearing up just described at p. 278w 
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respect from the usual accounts. In the Chinese work just alluded 
to, as quoted by Dr. KorrlflM>iif he notes, that ''they say, if it 
thunders, the gale (Tyfoon) breaks up." 

391. In OPEN Roadsteads, pp. 1 20 to 1 23, 1 have alluded, in the 
notes at p. 120, Note^ and p. 122, to the case of Madras Roads. By 
the following extract from an official report, I am enabled to corrobo- 
rate exactly the view I have there taken of the proper course to be 
steered when running to sea. Captain A. Stuartf commanding the 
ship Baboo, says — 

** With regard to casual storms or other incidents, I can say but little ; with 
exception of the gale of the 2 1st May at Madras, when in company, and after 
the General Kydd, I put to sea. We had two very severe nights of it, but fortu- 
nately I got well to the Southward of Madras, and returned to my anchorage 
on the 24th. 

" During the gale the wind with us was most severe from North and N.W. at 
the latter point it blew with fearful violence, then moderated and veered round 
to S.W. in the afternoon of the 22d ; with which I made sail, being then distant 
from Madras IIS miles, bearing N.N.W., and arrived without any damage." 

The General Kydd is the ship alluded to in my note, and she ran 
out so as directly to meet with the centre. The Baboo " fortunately 
got well to the Southward of Madras," i. e., steered far enough to 
the South to avoid the centre, though in passing the S.W. quadrant 
of it, she had the gale excessively violent, being then nearest to, and 
close upon the centre. Some of the other vessels which slipped from 
the roads also escaped the centre, but the unfortunate barque Brae- 
mar being, like the General Kydd, too far to the North, was laid on 
her beam ends, and only righted by cutting away her masts, the wreck 
of which carrying away her rudder she drifted in an unmanageable 
state on shore, and was wrecked near False Point Divy. 

392. Incurving of the Winds. In the Thomas Grenmlle^s 
Cyclone, mentioned at p. 166, it is noted just after the passage of the 
centre, that the wind was ''blowing in awful gusts from East to 
N.N.E." 

In the Northumberland's log, in p. 165, the wind close to the 
centre is noted as veering from South to East, the vessel being kept 
as much as possible before it. 

A still more recent instance is the case of the ship Caledonia^ 
from China to Bombay, which ship * chased/ overtook, and ran 
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into a tmall Cjclone No. XIV. on Chart No. III. (see Jonr. 
Ail* Soc. VoL XIV.) till she reached the calm centre, and for three 
hours Ijcfore she did so her log states, " Heavy gale, vrind shifting 
from South to S,EJ' and '^ increasing gale, mud eontinually shifting 
from South to S,E, awl hack again /" and these are exactly the 
alternations which a ship running into the vortex of a Cyclone 
in the Northern hemisphere, on its Eastern side, should have from 
incurving winds. 

^i^'i. Stationary Storms. I have omitted to notice at p. 59, 
under tliis head, the Cyclone of September 1838, at the Bahamas, and 
along the coast of America, m which II. M. S. Thunder and Lark, 
were in great peril ; as noted by Colonel Reid, p. 433, and in the 
Nautical Magazine for 1839. Colonel &eid is of opinion that, over 
the Bahamas, and for a time at least, this was a hurricane resembling 
that of the Albion in 1 809, and floating about in no fixed course. He 
remarks also that this occurred about the recurving point of the 
West India Cyclones. 

In Fnrchas' Pilgrims, Vol. IV., Book VIII., Cap. 14, p. 1679, 
is an account of the Azores, taken from Iiinschoten, which after 
relating the gallant feat of Admiral Sir Richard CHreenfield in 
the Revenge, in engaging the whole Spanish fleet, in September 
1591, goes on to give account of a dreadful Cyclone following it, in 
which upwards of 100 of the Spanish fleet, of 140 sail, were lost at 
Tercera; and it is remarkable that this must either have been a 
stationary Cyclone, or two Cyclones at least, following so close upon 
each other, as to admit of no intermittence in the bad weather ; for 
the writer says — 

*• ThU Storme continued not onely a day or two with one winde but seven 
or oiftjht dayoH continually, the winde tuminge round about in all places of the 
eompOMMB at the least twice or thrice during that timet* and all alike with a con- 
tinuall storme and tempest most terrible to behold, even to vs that were on 
shore, much more then to such as were at sea.*' 

394. Tracks op Cyclones. On the West coast of Australia, 
off liottnest Island, the French discovery ship Le Geographe, appears 
by K. Veron's report, as translated by Plnkerton, Vol. XI., to 

* Italics are mine. 
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have experienced in June 1801, a Cyclone of which the track appears 
to have been from the S.b.W. to the N.b.E., for the wind " veered in a 
short time from W.S.W. to S,E., and as it is tolerably clear that the 
Cyclones about that part of the coast, and as far North as Shark's 
Bay, travel both from the coast, and in towards it from the ocean, 
this anomaly is by no means an improbable one ; though we have 
but a scanty note, and the very imperfect authority of a naturalist, 
who was not probably a sailor for the original account, and the 
chances of errors of the press and translators. We have however 
now for these nearly meridional tracks, as we may call them, three 
instances. Track XXVI. on Chart No. IV. of the Golconda's storm 
being the first, the Cleopatra Steamer's which is quoted in the note 
at p. 37, as travelling at most N.N.W., and this one, 

395, Tracks, Cook's Straits. In the Nautical Magazine 
for September 1847, are some remarks on New Zealand, by Com- 
mander C. O. Bayesy of H. M. Steamer Driver ^ and at p. 465, he 
says, speaking of Cook's Straits — 

" The gales always blow between South and East, and North and West. 
They blow with great violence from both these quarters, but from N.W. they 
generally come on gradually ; they shift suddenly from that quarter to the 
S.E. and blow with great violence, with exceeding heavy squalls. When these 
gales come on, it is advisable to seek an anchorage (of which there are plenty,) 
without delay." 

This shift, which is of course the average one only, would indicate 
a track /row the S.W. towards the N.E., or one exactly opposite to 
that described at p. 48. 

396. Barometer sigrnals to ships. Tlie Captain is on shore 
and the Barometer on board ? The Mate is embarrassed with cargo, 
unstowed in the hold, loose cargo upon deck and between decks, 
and cargo-boats alongside ? or he is a young officer, who is afraid of 
being thought over-cautious or over weather-wise ? or is an old one, 
but not upon the best terms with his Captain ? or the Captain is what 
the French expressively call a vieux loup-de-mer, and might growl 
at time being lost, or boats being returned to allow prepara- 
tions to be made for expected bad weather without his orders ? — 
or, in short, a hundred circumstances, well known to all merchant 
sailors, may occur to place a very deserving officer in the unfor- 
tunate situation of being blamed for not having his ship ready 
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into a small Cyclone No. XIV. on Chart No. III. (see Jour. 
As. See. Vol. XIV.) till she reached the calm centre, and for three 
hours before she did so her log states, " Heavy gale, wind shifting 
from South to S.E" and " increasing gale, wind continually shifting 
from South to S,E, and hack again " and these are exactly the 
alternations which a ship running iato the vortex of a Cyclone 
in the Northern hemisphere, on its Eastern side, should have from 
incurving winds. 

393. Stationary Storms. I have omitted to notice at p. 59, 
under this head, the Cyclone of September 1838, at the Bahamas, and 
along the coast of America, in which H. M. S. Thunder and Lark, 
were in great peril ; as noted by Colonel Reid, p. 433, and in the 
Nautical Magazine for 1839. Colonel Reid is of opinion that, over 
the Bahamas, and for a time at least, this was a hurricane resembling 
that of the Albion in 1809, and floating about in no fixed course. He 
remarks also that this occurred about the recurving point of the 
West India Cyclones. 

In Purchas' Pilgrims, Vol. IV., Book VIII., Cap. 14, p. 1679, 
is an account of the Azores, taken from Unschoteiif which after 
relating the gallant feat of Admiral Sir Rioliard G-reenfield in 
the Revenge, in engaging the whole Spanish fleet, in September 
1591, goes on to give account of a dreadful Cyclone following it, in 
which upwards of 100 of the Spanish fleet, of 140 sail, were lost at 
Tercera; and it is remarkable that this must either have been a 
stationary Cyclone, or two Cyclones at least, following so close upon 
each other, as to admit of no intermittence in the bad weather ; for 
the writer says — 

" This Storme continued not onely a day or two with one winde but seven 
or eight dayes continually, tlie winde tuminge round about in aU places of the 
compasse at the least twice or thrice during that time^* and all alike with a con- 
tinuall storme and tempest most terrible to behold, even to vs that were on 
shore, much more then to such as were at sea." 

394. Tracks op Cyclones. On the West coast of Australia, 
off Rottnest Island, the French discovery ship Le Geographe, appears 
by K. Peron's report, as translated by Pinkerton, Vol. XI., to 

* Italics are mine. 
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have experienced in June 1801, a Cyclone of which the track appears 
to have been from the S.b.W. to the N.b.E., for the wind " veered in a 
short time from W.S.W. to S,E., and as it is tolerably clear that the 
Cyclones about that part of the coast, and as far North as Shark's 
Bay, travel both from the coast, and in towards it from the ocean, 
this anomaly is by no means an improbable one ; though we have 
but a scanty note, and the very imperfect authority of a naturalist, 
who was not probably a sailor for the original account, and the 
chances of errors of the press and translators. We have however 
now for these nearly meridional tracks, as we may call them, three 
instances. Track XXVI. on Chart No. IV. of the Golconda's storm 
being the first, the Cleopatra Steamer's which is quoted in the note 
at p. 37, as travelling at most N.N.W., and this one, 

395. Tracks, Cook's Straits. In the Nautical Magazine 
for September 1 847, are some remarks on New Zealand, by Com- 
mander C. O. Sayesy of H. M. Steamer Driver ^ and at p. 465, he 
says, speaking of Cook's Straits — 

" The gales always blow between South and East, and North and West. 
They blow with great violence from both these quarters, but from N.W. they 
generally come on gradually ; they shift suddenly from that quarter to the 
S.E. and blow with great violence, with exceeding heavy squalls. When these 
gales come on, it is advisable to seek an anchorage (of which there are plenty,) 
without delay." 

This shift, which is of course the average one only, would indicate 
a track /roTw the S.W. towards the N.E., or one exactly opposite to 
that described at p. 48. 

396. Barometer sigrnals to ships. Tlie Captain is on shore 
and the Barometer on board ? The Mate is embarrassed with cargo, 
unstowed in the hold, loose cargo upon deck and between decks, 
and cargo-boats alongside ? or he is a young officer, who is afraid of 
being thought over-cautious or over weather-wise 1 or is an old one, 
but not upon the best terms with his Captain ? or the Captain is what 
the French expressively call a vieux loup-de-mer, and might growl 
at time being lost, or boats being returned to allow prepara- 
tions to be made for expected bad weather without his orders ? — 
or, in short, a hundred circumstances, well known to all merchant 
sailors, may occur to place a very deserving officer in the unfor* 
tunate situation of being blamed for not having his ship ready 
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into a small Cyclone No. XIV. on Chart No. III. (see Jour. 
As. Soc. Vol. XIV.) till she reached the calm centre, and for three 
hours before she did so her log states, " Heavy gale, wind shi/tinff 
from South to S.F" and "increasing gale, wind continually shifting 
from South to S.E. and back again ^ and these are exactly the 
alternations which a ship running iato the vortex of a Cyclone 
in the Northern hemisphere, on its Eastern side, should have from 
incurving winds. 

393. Stationary Storms. I have omitted to notice at p. 59, 
under this head, the Cyclone of September 1838, at the Bahamas, and 
along the coast of America, in which H. M. S. Thunder and Lark, 
were in great peril ; as noted by Colonel Reid, p. 433, and in the 
Nautical Magazine for 1839. Colonel Reid is of opinion that, over 
the Bahamas, and for a time at least, this was a hurricane resembling 
that of the Albion in 1809, and floating about in no flxed course. He 
remarks also that this occurred about the recurving point of the 
West India Cyclones. 

In Purchas' Pngrims, Vol. IV., Book VIII., Cap. 14, p. 1679, 
is an account of the Azores, taken from Xiinschoten, which after 
relating the gallant feat of Admiral Sir Ricliard Greenfield in 
the Revenge, in engaging the whole Spanish fleet, in September 
1591, goes on to give account of a dreadful Cyclone following it, in 
which upwards of 100 of the Spanish fleet, of 140 sail, were lost at 
Tercera; and it is remarkable that this must either have been a 
stationary Cyclone, or two Cyclones at least, following so close upon 
each other, as to admit of no intermittence in the bad weather ; for 
the writer says — 

" This Storme continued not onely a day or two with one winde but seven 
or eight dayes continually, the winde tuminge round about in all places of the 
compasse at the least twice or thrice during thai timey* and all alike with a con- 
tinuall storme and tempest most terrible to behold, even to vs that were on 
shore, much more then to such as were at sea." 

394. Tracks op Cyclones. On the West coast of Australia, 
ofF Rottnest Island, the French discovery ship Le Geographe, appears 
by K. Peron's report, as translated by Pinkerton, Vol. XI., to 

* Italics are mine. 
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have experienced in June 1801, a Cyclone of which the track appears 
to have been from the S.h.W. to the N.b.E., for the wind " veered in a 
short time from W.S.W. to S,E., and as it is tolerably clear that the 
Cyclones about that part of the coast, and as far North as Shark's 
Bay, travel both from the coast, and in towards it from the ocean, 
this anomaly is by no means an improbable one ; though we have 
but a scanty note, and the very imperfect authority of a naturalist, 
who was not probably a sailor for the original account, and the 
chances of errors of the press and translators. We have however 
now for these nearly meridional tracks, as we may call them, three 
instances. Track XXVI. on Chart No. IV. of the Golconda's storm 
being the first, the Cleopatra Steamer's which is quoted in the note 
at p. 37, as travelling at most N.N.W., and this one, 

395, Tracks, Cook's Straits. In the Nautical Magazine 
for September 1 847, are some remarks on New Zealand, by Com- 
mander C. O. SayeSf of H. M. Steamer Driver, and at p. 465, he 
says, speaking of Cook's Straits — 

" The gales always blow between South and East, and North and West. 
They blow with great violence from both these quarters, but from N.W. they 
generally come on gradually ; they shift suddenly from that quarter to the 
S.E. and blow with great violence, with exceeding heavy squalls. When these 
gales come on, it is advisable to seek an anchorage (of which there are plenty,) 
without delay." 

This shift, which is of course the average one only, would indicate 
a track /roTw the S.W, towards the N.E., or one exactly opposite to 
that described at p. 48. 

396. Barometer sigrnals to ships. Tlie Captain is on shore 
and the Barometer on board ? The Mate is embarrassed with cargo, 
unstowed in the hold, loose cargo upon deck and between decks, 
and cargo-boats alongside ? or he is a young officer, who is afraid of 
being thought over-cautious or over weather-wise 1 or is an old one, 
but not upon the best terms with his Captain ? or the Captain is what 
the French expressively call a viemc loup-de-mer, and might growl 
at time being lost, or boats being returned to allow prepara- 
tions to be made for expected bad weather without his orders ? — 
or, in short, a hundred circumstances, well known to all merchant 
sailors, may occur to place a very deserving officer in the unfor* 
tuuate situation of being blamed for not having his ship ready 
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into a small Cyclone No. XIV. on Chart No. III. (see Jour. 
As. Soe. Vol. XIV.) till she reached the calm centre, and for three 
hours before she did so her log states, " Heavy gale, wind shiftinff 
from South to S,F.'' and " increasing gale, ivind continually shifiing 
from South to S,E, and back again ^ and these are exactly the 
alternations which a ship running iato the vortex of a Cyclone 
in the Northern hemisphere, on its Eastern side, should have from 
incurving winds. 

393. Stationary Storms. I have omitted to notice at p. 59, 
under this head, the Cyclone of September 1838, at the Bahamas, and 
along the coast of America, in which H. M. S. Thunder and Lark, 
were in great peril ; as noted by Colonel Reid, p. 433, and in the 
Nautical Magazine for 1839. Colonel Reid is of opinion that, over 
the Bahamas, and for a time at least, this was a hurricane resembling 
that of the Albion in 1 809, and floating about in no flxed course. He 
remarks also that this occurred about the recurving point of the 
West India Cyclones. 

In Purchas' Pilgrims, Vol. IV., Book VIII., Cap. 14, p. 1679, 
is an account of the Azores, taken from Unschoteiif which after 
relating the gallant feat of Admiral Sir Ricliard Greenfield in 
the Revenge, in engaging the whole Spanish fleet, in September 
1591, goes on to give account of a dreadful Cyclone following it, in 
which upwards of 100 of the Spanish fleet, of 140 sail, were lost at 
Tercera; and it is remarkable that this must either have been a 
stationary Cyclone, or two Cyclones at least, following so close upon 
each other, as to admit of no intermittence in the bad weather ; for 
the writer says — 

" This Storme continued not onely a day or two with one winde but seven 
or eight dayes continually, the winde tuminge round about in all places of the 
compasse at the least twice or thrice during thai time,* and all alike with a con- 
tinuall storme and tempest most terrible to behold, even to vs that were on 
shore, much more then to such as were at sea." 

394, Tracks op Cyclones. On the West coast of Australia, 
off Rottnest Island, the French discovery ship Le Geographe, appears 
by K. Peron's report, as translated by Pinkertony Vol. XI., to 

* Italics are mine. 
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have experienced in June 1801, a Cyclone of which the track appears 
to have been from the S.b.W. to the N.b.E., for the wind " veered in a 
short time from W.S.W. to S,E., and as it is tolerably clear that the 
Cyclones about that part of the coast, and as far North as Shark's 
Bay, travel both from the coast, and in towards it from the ocean^ 
this anomaly is by no means an improbable one ; though we have 
but a scanty note, and the very imperfect authority of a naturalist, 
who was not probably a sailor for the original account, and the 
chances of errors of the press and translators. We have however 
now for these nearly meridional tracks, as we may call them, three 
instances. Track XXVI. on Chart No. IV. of the Golconda's storm 
being the first, the Cleopatra Steamer's which is quoted in the note 
at p. 37, as travelling at most N.N.W., and this one, 

395, Tracks, Cook's Straits. In the Nautical Magazine 
for September 1847, are some remarks on New Zealand, by Com- 
mander C. O. SayeSf of H. M. Steamer Driver, and at p. 465, he 
says, speaking of Cook's Straits — 

" The gales always blow between South and East, and North and West, 
They blow with great violence from both these quarters, but from K.W. they 
generally come on gradually ; they shift suddenly from that quarter to the 
S.E. and blow with great violence, with exceeding heavy squalls. When these 
gales come on, it is advisable to seek an anchorage (of which there are plenty,) 
without delay." 

This shift, which is of course the average one only, would indicate 
a track /roTw the S.W, towards the N.E., or one exactly opposite to 
that described at p. 48. 

396. Barometer sigrnals to sblps. Tlie Captainis on shore 
and the Barometer on board ? The Mate is embarrassed with cargo, 
unstowed in the hold, loose cargo upon deck and between decks, 
and cargo-boats alongside ? or he is a young officer, who is afraid of 
being thought over-cautious or over weather-wise 1 or is an old one, 
but not upon the best terms with his Captain ? or the Captain is what 
the French expressively call a vieux loup-de-mer, and might growl 
at time being lost, or boats being returned to allow prepara- 
tions to be made for expected bad weather without his orders ? — 
or, in short, a hundred circumstances, well known to all merchant 
sailors, may occur to place a very deserving officer in the unfor* 
tunate situation of being blamed for not having his ship ready 
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for bad weather ; either to slip and go to sea, or to ride it out ; and 
serious loss and damage to valuable property, if not frightful loss of 
life have been, and still will be, the results ; for want of a right un- 
derstanding, or from an over-confidence in the security of the port. 
We cannot provide against all these contingencies in detail, but it is a 
duty to point out to Governments, Chambers of Commerce, and the 
Mercantile Community, the advantage to all parties derivable from a 
properly organised system of signals, indicating the approach of bad 
weather, and the state of the Barometer, as declared by a standard 
instrument, and by the opinion of the authorities of the port ; who are 
in all cases supposed to be competent judges, and acting from disin- 
terested motives. Every port must have its own particular signals, 
adapted to its own localities, but the following as relating to this 
subject in the Western Hemisphere may be worth perusal and 
imitation, in ports subject to Cyclones.* 

397. Barometer Sigrnals at Barbadoesy by S. &., Col. 
Beidy G-oyemor of that Island. 

The following Memoranda are published by order of His Excellency the 
Governor. 

James Walkeb, 

Cdonial Secretary. 

M£M0BAin)A BELATIVE TO THE HURRICANE SeASON AT BarBADOES. A 

barometer will be kept and registered at the principal Police Station at 
Bridge-town ; and notice will be given to the Captain of the Fort when it 
falls. On the Captain of the Fort will rest the responsibility of causing 
Signals to be hoisted, that the barometer indicates bad weather. 

One ball at the mast head of the signal posts, is to signify that the barome- 
ter is falling, and should be carefully watched. 

If the barometer continues to fall, and the weather appears threatening, a 
second ball will be hoisted at the mast head. 

As the indications of the weather become alarming, these^ two balls will be 
gradually lowered, until they are only half mast high. 

As soon as the barometer begins to rise again, the two balls will begin to 
be slowly rehoisted, so as to be again at the mast head, when the barometer 
shall have risen one tenth of an inch. 

* At Madras they have a very good code of signals for warning ships to be 
ready to put to sea, but I do not know if they have extended this to shewing the 
state of the Barometer also, which, as just shewn, is so useful as a sort of au- 
thority to young officers. 
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When the barometer shall have risen two-tenths of an inch, then one ball 
will be taken off, and the other be left until the storm shall have passed over. 

Hurricanes being whirlwinds, the wind in the circuit of its revolution, 
blows from every point of the compass within the circuit of the whirlwind. 
The veering of the wind is owing to the whirlwind's progress. Hence, the 
reason why the trade wind is often reversed during these tempests. 

Ships riding at anchor in Carlisle Bay, unless their commanders prefer to 
remain there, cannot put to sea too early after the first indication of a 
hurricane. 

When the wind veers from N.E. toward East with a falling barometer, it 
may be expected to become S.E. and S.S. East ; and in this case, the centre 
of the storm would be passing to the southward of the island. 

When the trade wind veers from North to N. by West with a falling 
barometer,_the wind may be expected to become N.W. and West, and perhaps 
even S.W. and in this case the centre of the storm would be passing to the 
Northward of the island. 

When the wind changes to North, blows steadily from that quarter, it may 
be expected to change suddenly to the South ; in this case the centre of the 
storm would pass over the island. 

In either case, ships remaining too long at anchor, would be in danger of 
becoming embayed on a Lee shore. 

The hurricanes which have passed over Barbadoes, and of which we have 
any precise records, have all come from the Eastward. When the centre is 
expected to pass to the Northward of the island, ships quitting Carlisle Bay 
should endeavour to run to the Southward and South Eastward, by scudding 
in the first instance. But when the centre is expected to pass to the South- 
ward of Barbadoes, a ship should go to the Northward, and come to the wind 
on the Starboard tack. By keeping to the Eastward, whilst the storm is 
moving Westward, the ship will sooner be out of the hurricane. 

The earliest indication of a coming storm, is sometimes a heavy swell of 
the sea, caused by the storm at a distance. 

398. Red Sky and Light. The following is from an old work, 
reprinted in the Nautical Magazine, Vol. for 1841, p. 6^^, under the 
title of " Eolian Researches," and I extract it entire as shewing that 
it is probably sometimes an atmospheric appearance, and not owing 
to reflections or refraction by clouds. 

*' Sometimes there appears first, like a flaming cloud in the horizon, from 
whence proceeds the fiery tempest, in a most astonishing manner, and some of 
these hurricanes and whirlwinds have seem'-d so very terrible, as if there had 

2 a 
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380. Moderating op the wind at the commencement 
OF Cyclones. The following note from the Horn-Book of Storms 
for the Indian and China Seas, describes this remarkable peculiarity ; 
of which I have again and again met with notices in numerous logs^ 
and in many instances I have remarked that commanders have beeil 
deceived by it. The rule is simple, " Make no sail till your Baro^ 
meter rises** 

** In the hurricanes of the Bay of Bengal and China Seas, it seems not an 
uncommon circumstance, that in a few hours after their commencement, there 
is a lull for an hour or two, or more ; after which it comes on to blow harder 
than before from the same quarter. I observe that this is also noted in the 
hurricanes off the Isle of France and in the West Indies. This treacherous 
peculiarity might, without attention to the barometer, deceive those unaccus- 
tomed to our tempests. I have not met with an instance of these lulls occur- 
ing more than once at the commencement of a storm. I do not allude here to 
the lull or calm which precedes the shift of wind, which occurs when the 
centre of a storm is passing over a ship or place, but to a sort of promise of 
fine weather which occurs at the beginning of a hurricane" 

381. There is also a kind of treacherous fair weather interval 
when no blowing weather has occurred, and the only indications 
have been dark lowering clouds and a fall in the barometer. It is 
perfectly well described in the following note appended by Captain 
Bideny to the log of the ship Princess Charlotte of Wales in her 
Cyclone of March 1828 in the Southern Indian ocean. Track k. 
on Chart II. 

" Previous to the gale, the weather had been unusually close, Ther. 82^ and 
for 48 hours the clouds were dark and fixed, with an appearance indicative of 
heavy rain. Barometer steady. The approaching change of the moon in its Peri* 

N. B. — On the accuracy of a log-book depends the recovery of the owner's 
and shipper's property in the event of loss, and the good names of the Captain' 
and Officers. The ship's latitude and longitude should be oarefoUy noted ait' 
every noon by observation and account, chronometers and lunars, and leeway, 
variation, deviation, barometer and simpiesometer duly entered. All changes 
of wind and weather, and peculiar appearances on the approach of bad weather 
should be registered. Erasures and obliterations should be avoided, and 
alterations certified by a note in the margin. A duplicate log should be kept 
and daily signed, and on the ship's return to port, all bad weather or 
extraordinary phoenomena should be reported. 



Derivation of the words " Hurricane'' and " Tyfotm** 279 

gee caused an anxious attention to the Barometer, which gave the first warning 
at 11 A. M., on the 14th, falling gradually until 8 p. m., when it sunk with more 
rapidity then I ever witnessed, the sure presage of a storm 1 Without this 
excellent and almost infallible instrument, the most experienced seaman 
might have been lulled by the sudden change at 2 a. m., stars bright, clouds 
fixed, and every appearance of settled weather. The Barometer fell from 
29.27 at midnight to 29.08, the certain precursor of a hurricane. The heavy 
rain had so tired and exhausted our men, that at midnight I relieved the 
watch in hopes of a few hours daylight to get the top-gallant masts upon 
deck ; we had just handed the main top-sail and rounded to on the larboard 
tack with scarce a breath of wind, when the gale came on at W.S.W., and at 
4, it blew a perfect hurricane." 

382. While this page is going to Press, I see in the Singapore Free 
Press, an instance in which the brig Chiess, with a falling Barometer 
at 29.50., and wind N.N.W. in the China Sea, in the month of 
August 1847, (the height of the S.W. monsoon) was seduced by an 
interval of moderate weather into making sail so far as to let out reefs 
and set top-gallant sails at 3 p. m. ; having double reefed at 2 p. m. 
By 6 it was a strong gale, and by midnight a tyfoon (Cyclone) had 
commenced. 

383. Etymology (derivation) of the words Hurricane 
AND Tyfoon. This word Hurricane seems originally to have been a 
Carib or Indian one, for in the Relacion summaria de la Historia 
Natural de las Indias, ^c. ^c„ addressed to the Emperor Charles V. 
by Captain Fernando de Oyiedo» speaking of the superstitions 
of the Indians (Caribs) of Tierra Firme, probably about Yucatan, 
the author says — 

" So also when the Devil wishes to terrify them (the Indians) he promises 
them the Huracan, which means Tempest This he raises so powerfully that 
it overturns houses and tears up many and very large trees ; and I have seen 
in thick forests, and those of very large trees for the space of half a league, 
and continuing for a quarter of a league in length the forest quite overthrown, 
and all the trees, large and small, torn up by the roots ; the roots of many being 
uppermost, and the whole so fearful to see, that it doubtless appeared to 
be the Devil's work, and could not be looked on without terror."* 

* I give here the original old Spanish. " Asimismo, quando el Demonip los 
quiere espantar, prometeles cl Huracan^ que quierc decir, Tempestad : la qual 
hace tan grande, que derriba Casas ; i arranca muchos, i mui grandes Arbo- 
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The author here exactly descrihes the passage of a tornado in a 
thick forest, and hy the explanation he gives of the word Huracan^ 
we see that it was an Indian one. The Dictionary of the Spanish 
Academy does not give the derivations of words. In the extract 
from Samusio at p. 260, we find also that the same author gives 
the same word as the Haytian name for Cyclones. 

384. Tyfoon. This word is undouhtedly Chinese, and by no 
means derived from the Greek **Typhon/' as has been supposed. 
Dr. Morrison, in his Notices concerning China and the Port of 
Canton, says that — 

*\At Hainam and the Peninsula opposite (to the North of it), they have 
temples dedicated to the Tyfoon, the god (goddess ?) of which they call keu 
woo **the tyfoon mother," in allusion to its producing a gale from every point 
of the compass, and this mother-gale with her numerous ofi&pring or a union 
of gales from the four quarters of heaven makes conjointly a taefung or 
tyfoon." 

In a work called " Kw*an Tung Sin yw" the tyfoon is called either kow-fung 
or fung-how, A severe one is called tei hwuy or Te6 keu, an iron whirlwind.* 

They have also separate names for whirlwinds, which I am informed are 
called " Yung-kok-foong" and " Suing-foong:* 

385. These names are not questions of mere curiosity, for apart 
from the use to the sailor of knowing the native terms for every thing 
relative to his profession in every country, the mere fact of such special 
names existing for various kinds of gales, shews at once that there are 
certain well-known and recognised phoenomena, or effects, distinguish- 
ing the Cyclones. Thus in one of the South Sea Islands, they are 
called '* the wind that breaks the bannana-trees," and I have mention- 
ed at p. 45, the names bagyo and siffua as those given by the natives of 

lea ; i yo he visto en montes mui espesos, i de grandisimos Arboles, en espado 
de media legua, i de vu quarto de legua continuado, estar todo el monte 
trastomado, i derribados todos los Arboles, chicos i grandes, i las raices de 
muchos de ellos para arriba, i tan espantoso cosa de v^r, que sin duda pare- 
cda cosa del Diablo, i no de poderse mirar sin mucho espanto.'' 

* Captain Douttji of the Bunnimede, in his log exactly uses the same 
metaphor I likening the wind ripping up the front of the poop to *' a 
metallic body." 



Appearances of the Stars. 281 

the Philippines to Cyclones and monsoon gales. Ships that visit 
the Marianas, Carolinas and other groupes, islands, and coasts of the 
Pacific, from the Kuriles to New Zealand and Chiloe, may collect 
much information hy attending to the details of natives and residents 
relative to their different classes of storms : as for instance, we might 
learn from the pearl fishers and smugglers of California, and from 
the coast Indians, South of Valparaiso, what the usual changes of 
winds are in their storms, and thence deduce the tracks. 

386. Appearance op the Stars. I omitted to remark upon 
the only two instances, in which the appearance of the stars has been 
noted in our table, as indicating the approach of a Cyclone. Yet, 
as we shall presently see, it is probable that these bodies may often 
afford to the attentive observer, a warning, in corroboration at least 
of other signs. Capt. Xiangrford, in our table, p. 227, notes only 
**a burr" about them, which must be common in all hazy states 
of the atmosphere ; but Capt, Rundle mentions a " dancing 
sickly appearance" of them.* In commenting upon this in the 
Memoir in which his log is published, I have remarked that it 
may be owing to wreaths of vapour, and the intervals between 
them ; and I have also adverted to the tremors of objects seen 
through telescopes in the mornings, as occasioned by the rarefaction 
of different strata of it, an appearance and cause usually well known 
to intelligent seamen. Meteorologists are also well agreed as to the 
usual causes of the scintillation of the stars, which I take to be the 
" dancing" alluded to ; only that it was so excessive that it gave the 
idea of motion rather than mere scintillation (sparkling) ; but they 
add also, what we should in future note ; that apparent changes of 
colour as well as of brightness and place occur in the stars, especi- 
ally at the times when they are most scintillating ; or the changes of 
colour may occur with the planets also, though they rarely sparkle. 
Thus a blue or red star may change to the opposite colours, or 
become remarkably silvery and white for a short time, and then 
return back to its usual colour. All these are matters to be noted 



♦ Which was carefully observed ; for the log, says, " I thought at first my 
eyes deceived me, but my mates observed the same ; I suppose occasioned by 
some dense vapour ?" 
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Keferekces. 

To Chart No. III. Hurricanes op the Bat op Bengal, 1800 to 1846. 

I. Hurricane at the Sand Heads, June, /.....• 1839. 

IL Coringa, Preparis, and Megna Biver Hurri- 
canes, November, 1839. 

ni. Cuttack, April and May,; 1840, 

V. Madras, May, 1841. 

VII. Calcutta, June, 1842. 

vm. Madras and Arabian Sea, Oct, and Not. ... 1842. 

IX. Pooree, Cuttack and Gya Storms, October, 1842, 

X. Madras and Masulipatam, May, 1843. 

XI, Bay of Bengal, Nov. and Dec... 1842. 

Xn. Biiton and Runnimed^a Hurricane, November, 1845. 

XIV. Bay of Bengal, Ceylon and Arabian Sea Hur- 
ricane, Nov. and Deo.... 1845. 

a Ongole Hurricane, October, 180a 

h H. M. S. Centurion, December, 1803. 

e „ Sheemess, • January, 1805. 

d FiigBite Dover, May,.. 1811. 

e Eistnapatam, Palmers, March, 1820. 

/ Burrisal and Backergunge, June, 1822. 

g Liverpool and Oracahessa^ May, 1823. 

A Balasore and Cuttack, October, 1831. 

t London, October, 1832, 

j DukeofYork, May 1833. 

k Calcutta, August, .'. 1835. 

/ Madras, « October, 1836. 

m Protector, October, 1838. 

n EyookPhyoo, .May, 1834. 

o Kyook Phyoo, <Sy^ and «/am'«, November, .... 1838. 
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Hefbrbnokb tu Chart No. IV.— The CmNA Ska 
AMD Adjacent Pacific Ocean. 



No. of Track, 

I. 1780. 

II. 1797. 
IIL 1803. 



Names. Authoritg, 

H. C. S. London, R Fiddington. 

H. C. S. Buccleugh, H. P.* 

H. C. S. Coutts, Cam- > tj t> 

den,&c J **-*^' 

H. C. S. Royal George, ? tt ,> 

Warley,&c J ^ ^• 

H. C.S. True Briton and) „ t> 

Fleet, ...J ^*^- 

H. C. S. Elphinstone and > tt t> 

YleeL I "^ ^' 

H. M. S. Theban' and) „ « 

Fleet. J **•"• 

H. C. S. Minerva, H. P. 

H. C. S. Ld. Castlereagh, Q. P. 

H. C. S. General Kyd> „ p 

and General Harris,.. 5 ^ ^• 

H. C. S. Macqueen, H. P. 

H. C. S. Castle Huntley, H. P. 
H. C. S. Bridgewater,.. 
H. C. S. Chas. Grant, > 

Lady Melville, &c.,... J 

At Canton, 

At Manilla and the Pa- > 

nama's first Storm,.... 5 

Panama's second Storm, 

Fort William,. H. Piddington. 

At Canton and Macao, H. P. 

Moffatt, H. P. 

Brigs Virginia and Bee, 'H. P. 

H. C. S. Lowther Castle, H. P. 

Barque Troughton, .... H. P. 

H. M. S. Raleigh,. Mr. Redfield. 

Ariel and Vansittart,... H. Piddington. 

iCaL Thetis, London) „ t> 

Thetis, & Golconda, J ^ ^' 

French Frigate Magi- j „ p 

cienne and St. Paul, ... J ^' 

Hong Kong Fleet, H. P. 

Hong Kong Fleet, H. P. 

The foregoing are tracks from the Chart to my Sixth Memoir, 
" The Storms of the China Sea" (Journal As. Soc. FoL XL) 
Thefollomng are mostly from materials since collected, but 0/ which 
thtuUiml^Lore not vet published. 



IV. 
V, 

VL 

VIL 

VIIL 

IX. 

X. 

XL 
XIL 
XIH. 
XIV. 

XV. 
XVL 



1803. 

1809. 

1810. 

1812. 

1819. 
1820. 
1821. 

1822. 
1826. 
1829. 
1829. 

1831. 
1831. 



Dates. 

17th July, 

19th June, 

20th to 23d Sept.... 

20th September,.. 

28th & 29th Sept., 

29th & 30th Sept, 

8th & 9th Sept,.. 

28th & 29th Oct,.. 
29th November,... 
18th& 19th Oct,.. 

1 4th & 1 5th Sept,. 
25th to 27th Sept,. 

9th August, .-. 

8th & 9th August, 

23d September,.... 
23d October, 



XVIL 

XVIIL 

XIX. 

XX. 

XXL 

XXII. 

XXHL 

XXIV. 

XXV. 

XXVIL S ^^^^' 
XXVIIL 1840. 

XXIX. 1841. 
XXX 184L 



183L 
1831. 
1832. 
1832. 
1833. 
1833. 
1835. 
1835. 
1837. 



24th & 25th Oct,.. 
25th &26th Oct,.. 

3d August, , 

22d to 25th Oct.,.. 

28th August, 

12th October, 

3d July, 

4th August, 

16thto22dNov.,.. 

22dto 24th Sept,.. 

29th & 30th Nov.,.. 



a P. 

H.P. 
H.P. 

Mr. Redfield. 
Mr. Redfield. 



21st July,.. 
26th July,.. 
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